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A biochemical experiment

Michaelis-Menten equation
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Fit the line

Model:
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Nonlinear regression

We imagine that

_ Vinax X Cj

Vi = KiC T6 €~ iid normal(0, o®)

We estimate Vihax and K by the values for which

iS minimized.

— An iterative method; need “starting values”.

Nonlinear regression in R

> nls.out <- nls(vel ~ (Vm * conc) / (K + conc),
data=mydata,
start = c(Vm=143, K=0.031))

> summary(nls.out)$param
Est SE  t-val P-val

Vm  160.28 6.48 24.7 1.4e-09
K 0.048 0.008 6.1 1.7e-04



The fit
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Estimation in R

> nls.outC <- nls(vel = ((Vm +dV * x) * conc)/
(K + dK*x + conc),
data=puro,
start=c(Vm=160, K=0.048, dV=0, dK=0))

> summary(nls.outC)$param

Est SE  t-val P-val
Vm 160.28 6.90 23.2 2.0e-15
K 0.048 0.008 5.8 1.5e-05
dv 52.40 9.55 5.5 2.7e-05
dK 0.016 0.011 1.4 1.7e-01
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From last time...
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An alternative model

Linear “spline”
Bo+ P1x+e ifx <X
Bo+ P1Xo+e€ if x> X

R code:

> f <- function(x,b0,bl,x0)
ifelse(x<x0, bO+blx*x, bO+b1*x0)

> nls.out <- nls(y ~ f(time,b0,bl,x0), data=mydata,
start=c(b0=200, b1=100, x0=30))

> summary(nls.out)$param

Est SE t-val P-val
b0 -146 71.3 -2.0 5.8e-02
b1l 39 4.3 9.0 2.1e-07

x0 26 1.8 14.6 2.9e-10



Results
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One last example...
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R code

> nls.out <- nls(chlorine ~ a + b*exp(-c*time), data=cl,
start=c(a=0.05, b=0.49, c=0.1))

> summary(nls.out)$param

Est SE t-val P-val
a 0.390 0.006 66.7 1.9e-43
b 0.219 0.031 7.0 1.7e-08

c 0.099 0.018 5.5 2.4e-06



