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absolute distance between points, 5-6, 34
acridine orange, 190-96
age distribution theory, 130-32, 150-51
amplifiers, 94-95

linear, 94

log, 94-95
analogue-to-digital conversion, 95-97,

114

anthracyclines, 231-36
association, x2, 49-53
autofluorescence, 99
average, representation of, 101-3

see also central tendency

Bessel’s correction, 35, 49, 55, 80
binding-site modulation, 85-86
binomial distribution, 16-18, 28-30
biological sources of variation, 99-100

autofluorescence, 99

inherent variation, 100

light scatter, 90°, 99

non-specific binding, 100
bleaching, 82-83, 89
bromodeoxyuridine, 173-87

continuous labelling, 185-87

pulse labelling, 176-85

calcium, 228-31
cell cycle, 126-27
cell-cycle kinetics, 145-96
acridine orange, 190-96
bromodeoxyuridine, 173-87
FPI analysis, 171-72
human tumour kinetics, 187-90
mitotic selection, 146-49
modelling population kinetics, 149-55
multiparameter optimisation, 155-71
stathmokinetic analysis, 145-46
synchrony progression, 146-55
central tendency, 4-5, 101-3
mean, 4, 6, 102-3

median, 5-6, 102-3
mode, 5-6, 102-3
change of variable, 79
chi-squared (x2), 49-53, 56-57, 76, 113, 122
chloroethylnitrosoureas, 238-40
chromosome sorting, 28-30
coefficient of variation (CV), 96-97, 102,
105-11, 152-53, 155, 163-71
coefficients of polynomial, 77-78
coincidence correction, 91-94
compensation, 97-99
constant CV analysis, 105-14
histogram deconvolution, 112-14
skewed-normal distribution, 105-12
constant-variance analysis, 114-25
labelled-fraction mean calculation, 116-20
ratio analysis of means, 114-16
statistical verification, 120-22
correlated bivariate density function, 242
correlation coefficient, 63-64, 66, 70
significance of, 64
correlation ratio, 65-66, 268
cumulative frequency, 20-23, 34, 104-5, 136
tables, 21, 250-51
cytoplasmic enzymes, 205-12, 217-19
esterases, 206-8, 217-19
glutathione S-transferase(s), 208-12

data transforms, 68-74, 217
inverse exponential, 68
inverted exponential, 68-71, 217
logistic equation, 73-74
multitarget cell-survival curve, 71-73
D, 45, 262-64
degrees of freedom, 35, 38
de Moivre, 14
direct linear plot, 204
dispersion, 7-9
mean deviation, 8
standard deviation, 8
variance, 8
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distributions, 12-30, 130-32, 150-51
age distribution, 130-32, 150-51
binomial, 16-18, 28-30
Gaussian, 14-16, 20
mathematical transforms, 12
Poisson, 18-19, 26-28

DNA degradation, 86

DNA histogram analysis, 126-44, 150-51
age distribution theory, 130-32, 150-51
cell cycle, 126-27
multiple Gaussian, 133-34
polynomial, 135
rectilinear integration, 132-33
single Gaussian, 135-43
TCW analysis, 143-44

double reciprocal plot, 202

drug resistance, 208, 233-38

dynamic cellular events, 197-240
anthracyclines, 231-36
calcium, 228-31
chloroethylnitrosoureas, 238-40
enzyme kinetics, 198-204
flow cytoenzymology, 204-28
incorporation of time, 197-98
membrane transport, 231-40
methotrexate, 236-38

Eadie-Hofstee transform, 202-3
Eisenthal-Cornish-Bowden transform, 204
electronic sources of variation, 90-99
analogue-to-digital conversion, 95-97
coincidence correction, 91-94
compensation, 97-99
linear amplifiers, 94
log amplifiers, 94-95
triggering and thresholds, 90-91
enzyme kinetics, 198-204
enzyme progress curves, 202, 207, 211, 213
error function (erf), 20, 138, 154, 249
esterases, 206-8, 217-19
ethidium bromide, 173-74
Euclidean hyperspace, 7, 9, 161-71

F-ratio, 37-38, 65, 72
tables, 39, 252-55

filter combinations, 90

Fisher, R. A., 34

fit criteria, 53-57
Student’s ¢, 55-56
> x2, 56-57

flow cytoenzymology, 204-28
cytoplasmic enzymes, 205-12
inhibition kinetics, 217-19
membrane enzymes, 212-17
short time-scale kinetics, 220-28

fluorescein diacetate, 206-8

fluorescein phosphate, 3 O-methyl, 212, 216-17
fluorescence excitation, as source of variation,
86-89
bleaching, 89
hydrodynamic instability, 88
illumination constancy, 87-88
light-source stability, 86-87
fluorescence of filters, 89
fluorescent methotrexate, 236-38
FPI analysis, 171-72

Gaussian distribution, 14-16, 20-23, 106, 116,
133-35, 150, 153

cumulative frequency, 20-23
population sampling, 23-24
standard error of the mean, 24-25, 33
standard error of the standard deviation, 25
skew and kurtosis, 26

glutathione S-transferase(s), 208-12

Gosset, W. S., 34

gp'e, 233

growth fraction, 126

histogram deconvolution, 112-14

Hoechst dyes (33342, 33258), 173-75, 185-87
human tumour kinetics, 187-90
hydrodynamic instability, 88

illumination constancy, 87-88

immunofluorescence data, 32, 101-25
constant CV analysis, 105-14
constant-variance analysis, 114-25
conventional analysis, 103
errors with conventional methods, 122-24
Kolgomorov-Smirnov assessment, 103-5
representation of the average, 101-3

inhibition kinetics, 217-19

inverse exponential, 68

inverted exponential, 68-71, 217

K., (Michaelis constant), 200-4, 213-16
Kolmogorov-Smirnov (K-S), 44-46, 103-5,
121, 262-64
tables, 263-64
kurtosis, 26

Law of Leibniz, 272-73

Laplace, P. S., 14

light-collection efficiency, 89

light scatter, 90°, 99, 191-93

light-source stability, 86-87

linear amplifiers, 94

linear regression, 58-67, 266-68
correlation coefficient, 63-64, 66
minimising squared deviations, 61-63
testing linearity, 65-67, 266-68
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X on y, 64-65 optical design, as source of variation, 89-90
yonx, 61-63 collection efficiency, 89
Lineweaver-Burke plot, 202 filter combinations, 90
log amplifiers, 94-95 fluroescence of filters, 89
log transform, 13
logistic equation, 73-74, 226-27 p62c¢, 42-43, 180-85
p-glycoprotein, 233
Mann-Whitney parametric statistics, 32-38
test, 39-43 standard error of difference, 32-34
U tables, 42, 25661 Student’s £, 34-37 .
mathematical transforms, 12-13, 15-16, 68-74, variance assessment, F-ratio, 37-38
79, 217, 273 percent labelled mitosis (PLM) curve, 126
inverse exponential, 68 pH, 12-1}, 83
inverted exponential, 68-71, 217 photolysis, 83
logistic equation, 73-74, 226-27 Poisson distribution, 18-19, 26-28
multitarget cell-survival curve, 71-73 polynomial, 77-81, 135
u-transform, 79 coefficients, 77-78
z-transform, 15-16 in DNA histogram analysis, 135
MDR-1 (multidrug resistance gene), 233-35 non-linear regression, 77-81
mean, 4, 6, 102-3 normal equations, 77-79
mean deviation, 8 population sampling, 23-24
median, 5-6, 102-3 potential doubling time (7,,,,), 156-57, 188-90

membrane enzymes, 212-17 preparation and staining, as source of
membrane transport, 231-40 variation, 82-86

methotrexate, 236-38 binding-site modulation, 85-86
mode, 5-6, 102-3 quenching, 82-83, 89

modelling population kinetics, 149-55 stoncl‘n'ometry, 83-85
monochlorobimane, 208-12 probale}ty, 9-12'

Michaelis constant (K, ), 200-4, 213-16 probability functions, 20-30

Michaelis-Menten rectangular hyperbola, binom'ial di.Stri'buti'on, 28-30
201 Gaussian distribution, 20

Poisson distribution, 18-19, 26-28
propidium iodide, 176-78, 211
Pythagoras, 7, 8, 33, 162

minimising squared deviations, 61-63
mitotic selection, 146-49

multidrug resistance, 233-35
multiparameter optimisation, 155-71

hi -
conventional space, 156-61 quenching, 82-83, 89

Euclidean hyperspace, 161-71 rank correlation, 40, 46-49
multitarget cell-survival curve, 71-73 rate equations, 198, 200, 210, 213-14, 234-35,
multivariate analysis, 241-45 27274

correlated bivariate density function, 242 rates of change, 198-99

density function, 241-42 ratio analysis of means, 114-16

two-dimensional surface fitting, 242-44 reaction velocity, 201-4

rectangular hyperbola, 201
non-linear regression, 67-81 rectilinear integration, 132-33

data transforms, linear, 68-74 regression analysis, 58-81, 265-68

polynomial regression, 77-81 computer routine, 265

successive approximation, 74-76 linear, 60-67
non-parametric statistics, 38-49, 256-64 non-linear, 67-81

Kolmogorov-Smirnov, 44-46, 262-64 resonant energy transfer, 85

Mann-Whitney, 39-43, 256-61

rank correlation, 46-49 S-phase probability function, 138
non-specific binding, 100 short time-scale kinetics, 220-28
normal distribution probabilities, 21, 250-51 significance tests, 31-53

see also Gaussian distribution association, x2, 49-53
normal equations of polynomial, 77-79 parametric, 32-38
null hypothesis, 34, 45 non-parametric, 38-49
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skew, 26 Student’s ¢, 34-37, 48-49, 55-56, 80, 113, 121
skewed-normal distribution, 105-12 successive approximation, 74-76
sources of variation, 82-100 synchrony progression, 146-55
biological, 99-100
electronic, 90-99 TCW analysis, 143-44
fluorescence excitation, 86-89 time of flight, 93
optical design, 89-90 time, incorporation of, 197-98, 220-28
preparation and staining, 82-86 Toot (potential doubling time), 188-90
Spearman’s rank correlation coefficient, 46 transforms, see mathematical transforms
standard deviation, 8, 39 transverse emission mode (TEM), 87
standard error triggering and thresholds, 90-91
of difference, 32-34, 37-38, 113 t-table, 36
of estimate, 63 two-dimensional surface fitting, 242-44
of mean, 24-25, 33, 37
of standard deviation, 25 U-test, 40-43
stathmokinetic analysis, 145-46, 165-67
statistical verification, 120-22 variance, 8
Kolmogorov-Smirnov, 121 variance assessment, see F-ratio
simulation with ¥ x2, 122 Vinax» 201-4
Student’s ¢, 121
stoichiometry, 83-85 Yates’s correction, 52
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