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lusion 31 Introdu
tionAlkaline phosphatase 
atalyses the hydrolysis of p-nitrophenylphosphate to p-nitrophenol, whi
habsorbs at 405nm. This rea
tion was used to investigate the inhibition of alkaline phosphataseby inorgani
 phosphate.The experiment was 
ondu
ted in two parts:1. A trial run: testing the rea
tion and its rate in the presen
e and absen
e of inhibitor, anddesigning an assay proto
ol to allow the rea
tion to be a

urately followed and the ratedetermined.2. The assays themselves.A Lineweaver-Burk plot was used to interpret the results and verify Mi
haelis-Menten kineti
s.
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2 Part 1: Trial runTwo rea
tions were 
arried out as detailed in the manual.The 
on
entrations of substrate (p-nitrophenyl phosphate), enzyme (
alf intestinal alkaline phos-phatase (CIAP)) and inhibitor (sodium hydrogen phosphate) were 0.02M, 35mg/l and 0.04Mrespe
tively.The rea
tion mixtures were as follows:1. 1.0ml bu�er, 2.0ml water, 0.5ml substrate, 0.5ml enzyme.2. 1.0ml bu�er, 1.5ml water, 0.5ml substrate, 0.5ml enzyme, 0.5ml inhibitor.Readings were taken for 5 minutes and a graph plotted (graph 1). The initial rates of rea
tionwere found to be 0.119 Abs/min and 0.064 Abs/min respe
tively.The rates of rea
tion and amount of inhibition (approximately 50%) were 
onsidered satisfa
toryfor the main experiment.Ten assays were planned (�ve with inhibitor, �ve without), with the amount of substrate varyingbetween 0.2 and 1.0ml. The amount of enzyme and inhibitor (where present) were kept at 0.5ml,and the total rea
tion volume kept at 4.0ml. The substrate 
on
entrations were 
hosen to ensureequal spa
ing along the abs
issa on the �nal double-re
ipro
al (Lineweaver-Burk) plot.3 Part 2: Assays3.1 Pro
edure10 test tubes were prepared as shown in table 1, with the ex
eption of enzyme. The tubes wereheated to 30°C, enzyme was added and the absorban
e at 405nm measured after 30 se
onds andat 30-se
ond intervals thereafter.For tubes 5 and 10, due to the speed of rea
tion, extra measurements were taken at 15-se
ondintervals. This was probably unne
essary.Due to an oversight, the rea
tions in tubes 1-3 were 
arried out at room temperature instead ofat 30°C. There was insu�
ient time for repeats, so it is hoped that this did not interfere undulywith the rea
tion rate.3.2 ResultsThe data (table 2) were plotted (graphs 2-6), and the initial rea
tion rates (v0) 
al
ulated fromthe gradients (table 3). A table of re
ipro
als (table 4) was 
al
ulated and a Lineweaver-Burkplot of 1/v0 against 1/[S] was produ
ed (graph 7).The rea
tions with inhibitor present progressed more slowly, indi
ating inhibition was takingpla
e. The data �t reasonably well to straight lines, indi
ating Mi
haelis-Menten kineti
s.2



1/vmax (min/Abs) vmax(Abs/min) 1/Km (M-1) Km (mM)Without inhibitor 4.0 0.25 300 3.3With inhibitor 5.2 0.19 150 6.7Table 5: interpretation of the Lineweaver-Burk plotThe interse
tion of the lines of best �t did not o

ur on either of the axes, thus vmax and Km wereboth di�erent (table 5). This is not ne
essarily indi
ative of inhibition that is neither 
ompetitivenor non-
ompetitive, as the errors in the data were substantial (the points were not 
lose to thelines of best �t). The two vmax values were mu
h 
loser than than the two Kmvalues: if thedi�eren
e was purely due to experimental error this would indi
ate 
ompetitive inhibition.From a bio
hemi
al perspe
tive this would be unsurprising, as an obvious possible rea
tionme
hanism would involve an a
tive site that binds phosphate groups non-sele
tively prior toremoving them (and that would thus be ina
tivatable by inorgani
 phosphate, whi
h would
ompete for binding at the a
tive site).4 Con
lusionThe e�e
ts of inorgani
 phosphate as an inhibitor of alkaline phosphatase were measured, andkineti
 
onstants 
al
ulated from a Lineweaver-Burk plot.For an enzyme 
on
entration of 4.4mg/l, Km values of 3.3mM (no inhibitor) and 6.7mM (with5mM phosphate inhibitor) were observed.The respe
tive vmax values were 0.25 and 0.19 Abs/min; while Abs405 ∝ [product], the 
onstantof proportionality is unknown as the spe
tophotometer was not 
alibrated, thus the a
tivity ofthe enzyme (in terms of amount of substrate 
onverted to produ
t per unit time) 
annot be
al
ulated.While these results are not 
lear-
ut, they are suggestive of 
ompetitive inhibition, whi
h wouldsupport the idea of the enzyme's a
tive site binding phosphate groups.
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