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Tips: Highlighted Protocols

- Basic Endpoint Protocol
¢ Standard curve and interpolated unknowns

- Percent Control
+ Unknowns are divided by the average of control group

- DNA Plate Blank Method

+ DNA samples are normalized to 1 cm pathlength & then extinction
coefficient is used to calculate concentration

- IC50 Determination

¢ Samples are converted to percent of control, plotted on graph, and then
the 50% response value is interpolated from graph

- Michaelis Menten
¢ Standard enzyme kinetic calculations and plots

- All Kinetic ODs for Export
+ Use when all values during kinetic run are needed

ﬁ Molecular Devices ﬁ—s
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Tips: Highlighted Protocols

- Basic Endpoint Protocol
+ Standard curve and interpolated unknowns
- Percent Control
+ Unknowns are divided by the average of control group

- DNA Plate Blank Method

+ DNA samples are normalized to 1 cm pathlength & then extinction
coefficient is used to calculate concentration

- IC50 Determination

+ Samples are converted to percent of control, plotted on graph, and then
the 50% response value is interpolated from graph

- Michaelis Menten
+ Standard enzyme kinetic calculations and plots

> All Kinetic ODs for Export
+ Use when all values during kinetic run are needed
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- Many common statistical
formulas are readily available as
part of a default Group section:

+ Average
¢ StDev
¢« CV

K2 Molecular Devices
now part of MDS Analytical Technologies 14

Samples
Sample |Wells |Pathlength | OD260 | StdDev | StdEm [
S0 Al 1.000 0.100 0.083 0.042 | 45630
B1 0.875 0.140
c1 0.750 0.199
D1 0.625 0.292
S0z AZ 1.000 0.111 0.092 0.046 | 45630
Bz 0.875 0.154
cz 0.750 0.220
Dz 0.625 0.322
s03 A3 1.000 0.122 0.102 0.051| 45630
B3 0.875 0.170
C3 0.750 0.243
D3 0.625 0.356
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Simple Mathematical Formulas

- Mathematical Operators
¢ + - * / Addition, subtraction, multiplication, division
* N Raises a number to an exponent. Ex: 372 =9

- Mathematical Functions
¢ Abs Gives the absolute value of a number. Ex Abs(-10)
¢ Ln Takes the natural logarithm of a number
¢ LoglO Takes the logarithm base 10 of a number

10

Standards1 (pg/mil)

Sample ells Raw0D StdConc LogConc Std% T AugStd% T
ISampleNames |'WelllDs | 'WellValues | !Concentration | Log10(StdConc) | 17100410 R a0 00717 | Average(Std% T)
Std01 A9 0.187 45.000 1.65321 54.53 55.06
B2 0.181 55.60

Std02 A10 0.176 50.000 1.69297 56.51 57 .16
B10 0.169 57.81

Std03 ca 0.146 56.250 1.75012 G2.28 G2.38
Da 0.145 G2.48

Stdo4 c10 0.119 G2.500 1.79588 G7.98 G8.54
D10 0.114 59.09

Std0S A1 0.097 G7.500 1.82930 73.01 73.25
B11 0.095 73.48

Std0G c11 0.051 84375 1.92621 2476 85.45
D11 0.046 86.14

KJ Molecular Devices ZMDS
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Popular Accessors

Accessor Returns...

'WellLm1 Data from plate that was read at first wavelength
'WellLm2 Data from plate read at second wavelength
I'WellValues Number from plate section using Reduction rules
IWellPathlength Pathlength measurement for each well

ITimeRun Times that plate was read during kinetic reads

IWavelengthRun

Wavelengths used during spectral scan

IWellPlateName

Returns the name of the Plate/CuvetteSet section as a
text string

IPlateBlank

Average of plate blank

IFactor

Gives second field of info for each well from template

IConcentration or
ISampleDescriptor

Returns the numerical value assigned by the user in the
Sample Descriptor field.

. Molecular Devices
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Using Accessors

- Accessors
e Use™!”

symbol (referred to as “bang”) before each accessor

¢ Must include “!Well” in front of accessors used in Group sections to

identify correct well order from plate

¢ Some accessor formulas are available in the Reduction dialog Wavelength

Combination pulldown menu.

®:' Reduction

""" Wavelength Combination
[ 'Lm1 ]

----- Data Mode
{« Ahszorbance

" %Transmittance

. Molecular Devices

now part of MDS Analytical Technologies

Custom

v ILml
ILm2
ILm1-ILm2
ILml+ILm2
ILmifILm2
ILm1*ILm2
Logl0{!Lm1/1LmZ)
IPathlength

Cancel

oK

11

Samples
Sample Wells Fathlength apzeo apzeo

ISampleMNames |lfelllDs MifellP athLength e llLm e llLmz

S04 A 1.000 0.100 0.200
B1 0875 0.140 0.254
c1 0.750 0.199 0.332
01 0.625 0.292 0.452

s02 A2 1.000 0.111 0.211
Bz 0875 0.154 0.269
cz 0.750 0.220 0.253
Dz 0.625 0.322 0.432

S03 A2 1.000 0.122 0.222
Bz 0875 0.170 0.285
cz 0.750 0.243 0.376
D3 0.625 0.3256 0.516
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Formulas: Operators, Functions, and Accessors

All Formulas and their parameters are listed in the SoftMax Pro
Formula Reference Guide.

- Accessors
o Pull or “access” data from different sections
+ Does not normally require data parameters

- Mathematical
+ Combine and Compare numbers, text strings, etc

- Statistical

+ Take a list of numbers as a parameter and return either a single value (summary
formulas) or an array of numbers (column formulas)

- Conditional
+ Used to give multiple answers depending on a set of conditions
+ Can return text or numerical results

. /
CJ Molecular Devices @;

now part of MDS Analytical Technologies 10 Analytical Technologies
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Using Formulas & Calculations

- Notes section
¢ Only summary formulas are allowed
* Summaries report single values
- Plate section
¢ Used to provide calculations on all data in plate (Reduction)

- Group section
¢ Columns formulas are used to provide calculations on all data in table
¢ Summary formulas are used to reduce parts of data to a single value
+ Analysis can be carried out in multiple group sections

- Graph section

¢ Used to access data from other sections (Plate, Group) directly into a
graph

- /
CJ Molecular Devices @;

now part of MDS Analytical Technologies 9 Analytical Technologies
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- Presentation, Data Files, and Solutions will be available shortly

- Specific formula writing questions:

Support@moldev.com

KJ Molecular Devices (ﬁ

now part of MDS Analytical Technologies 25 Analytical Technologies
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PLA - Weighted

/ N\
» GraphW Fit: | 4-Parameter Vl

Sample file:
C:\Program Files\Molecular Devices\
SoftMax Pro v5.2\Tutorial\

Statistics sample data

. Molecular Devices

now part of MDS Analytical Technologies

24

™ 4. And 5-Parameter Settings

Curve Fit Weighting

' Fixed Weight for all points

" Wariable Weight for each point

| =fl |

[7 Manually Set Parameters

moa [l
e [l
moc [l
o [a]]
oo [

Parallel Line Analysis

[~ Use parallel line analysis

Standard Curve: | Plati#1

]

Cancel | 0K |

/MDS
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Weighting

- What is it?

¢ Weighting is used to overcome range errors at low and high
concentrations

* A commonly used weighting scheme is 1/variance, allowing more “weight” to be
assigned to data points with low variance.

* Variance is calculated as SDEV~2

¢ Custom weighting available in SoftMax Pro v5
* Weighting is ONLY available for the 4 and 5-parameter curve fits

- Best used with:
¢ Existing/historical standards data
¢ Comparing historical & newly read standards to detect out-of-spec results

- /
CJ Molecular Devices ﬁ;

now part of MDS Analytical Technologies 23 Analytical Technologies
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Other Formulas: Arrays of Numbers

- A number of functions exist to allow access to individual items within lists of

numbers (e.g. column in group table), to eliminate portions of lists from
calculations, and even manipulate text.

+ Particularly useful when dealing with arrays of data obtained from kinetic and

spectrum reads

Function Returns...

Firstitem(Parameter)

The first item in a list or array of numbers (e.g. the
first OD in a kinetic run)

ItemCount

The count, or number of items, in a list or array of
numbers

Nthitem(Parameterl,N)

The value of the Nth item in Parameterl, where
Parameterl is a list or array of numbers, and N is a
number.

NullOutside(Parameterl,Parameter2,
Parameter3)

Omits selected items in a list or array of numbers
defined by Parameterl. Parameter2 is a number
indicating at which item to stop omitting, and
Parameter 3 is a number indicating at which item to
resume omitting.

. Molecular Devices

now part of MDS Analytical Technologies
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Other Formulas: Getting Information from Graphs

- Extracting values from modeled curve fits

Function Returns...

AreaUnder(Xvalues,Yvalues)

Trapezoidal area under a curve; default reduction
option for kinetic/spectrum

Intercept(Xvalues,Yvalues)

The intercept of a linear regression line defined by y
=mx+Db

InterpX(PlotName@

GraphName,Yvalues)

The X values of the specified plot interpolated using
the Y values and curve fit

ParmA(PlotName@GraphName)

The A parameter value of the curve fit assigned to
the specified plot

Rsquared (PlotName@GraphName)

The square of the correlation coefficient of the curve
fit assigned to the specified plot

Slope(Xvalues,Yvalues)

The slope of a line that was fit using the linear
regression defined by y = mx + b

. Molecular Devices

now part of MDS Analytical Technologies
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Special Needs in Conditional Formulas

- Conditionals

¢ Results in conditional formulas must be all text or all numerical

¢ Requires text or numerica

manipulation” of answers

+ Several special formulas exist in SoftMax Pro to help in these situations

+ NAN Examples
MakeErr(101)
MakeErr(103)
MakeErr(115)
MakeErr(116)
MakeErr(117)
MakeErr(118)

Val(Parameter)
Text(Parameter)
NoNum

. Molecular Devices

now part of MDS Analytical Technologies

Empty / No number
Masked

Pass

Fail

High

Low

Treats text results as a numerical value
Treats numerical answers as a text value
Returns an empty “numerical” value

/MDS

18 Analytical Technologies
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Conditional Formula Structure

- Simple: one condition and two results
o If(Values>.199,"Pass”,”Fail”)

- Use multiple nested conditionals to handle more possible results.
o If(Values>.199,"Pass”,If(Values<.199,”Fail”,”Equal”))

- Use multiple conditional operators to determine result
o If(Values>.199 or Values<.199,”Not Equal”,”"Equal”)

®: Calculation i _;([

Samples Name:  [NewResult [~ Hide Name
Sample |Wells] OD200 | Testl | Tesi2 Test3 Deseription: | Total of 2 Log ' values for Lot! @ Rioht Rack = ]
S04 Al 0.100 | F ail Fail Mot Equal
B1 0.140 |F ail Fail Hot Equal Formula:  [Sum(lf (Sample@Lot1 @RightRack="H1" or
C1 0.199 |Fail Equal  |Equal Sample@Lot! @RightRack="L1" LogY@Lot1 @RightRack Nohum))
L1 0.292 |Pass P ass Mot Equal
S0z |Az 0.111 |Fail Fail Not Equal
B2 0.154 |F ail F ail Not Equal
cz 0.220 |Pass Fass Not Equal 3 \
D2 0.222 |Pass Pass Mot Equal Decnal Places. El
s03 A3 0.122 [Fail Fail Not Equal
B3 0.170 |F ail F ail Not Equal
C3 0.243 |Pass Pass Mot Equal Acoept | Easal | 0K
03 0.356 |Pass Fass Mot Equal - -
/
KJ Molecular Devices fos
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Conditional Formulas

- Conditionals
¢ Can be used to compare answers or eliminate data
+ Comparison operators

Compares if condition is equal

> Compares if value is greater than the condition

< Compares if value is less than the condition

>= Compares if value is greater than or equal to the condition
<= Compares if value is less than or equal to the condition
<> Compares if value is not equal to the condition

¢ Results can be text or numerical, but all results must be the same type
e If(Values>Minimum,”Pass”,”Fail”) is okay
e If(Values>Minimum,”Pass”, 0) is not

- /
CJ Molecular Devices ﬁ;

now part of MDS Analytical Technologies 16 Analytical Technologies




image1.png
Tips: The Effects of Bad Nomenclature

- Group Names are used
Everywhere!

- There is a 255 character
limit in formulas, so use
them wisely

¢ Using special characters

or spaces will require
the use of singe quote
()
e ‘Standard Curve’ vs
StandardCurve

. Molecular Devices

now part of MDS Analytical Technologies

% Column Formula Editor,

MName: hackCalcConc

Formula: InterpXiEGlasely eS| Curve Values)

Unknown identifier

Decimal Places: f

Ignore Error Verify Cancel | 0K I
/MDS
Z“MDS

Analytical Technologies
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Tips: Naming Conventions in Plate Templates

- Dictates Group section sorting!

¢ Group section names can be
customized

¢ Ordering of Sections in a data
file/protocol is NOT alphabetical

¢ Order of well names in Group
sections IS alphabetical

¢ Well names are read left-to-
right

KJ Molecular Devices
now part of MDS Analytical Technologies 7

Group: | Group#i v -Em_ Sample: (205 E |Series | |of Assign|
| Clear | Lot#|3465 D
& 4 5 5] 7 g 2] 10 11 12
A
B
©
D
E
F
G
H
Print | Cancel 0K
Group#1
Sample LotMumber Wells| WValue |Mean Value | Std.Dev.
A0A 12355 | A1 0.100 0.105 0.007
AZ 0.111
ADZ 34543 | B1 0122 0.129 0.009
B2 0.135
AD3 4354 | C1 0.149 0.157 0.011
cz 0.165
ADg 3245345 | D1 0182 0.192 0.014
D2 0.201
A0S 3465346 |E1 0.223 0.234 0.017
EZ 0.245
ADG 34529 |F1 0272 0.286 0.0z0
F2 0.3200
AT 54353 | G1 0.332 0.249 0.025
G2 0.367
A0 73845 |H1 0.406 0.427 0.030
HZ2 0.445
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- Sorting v Benchmark | r7

¢ Alphanumeric < Ongdl__
+ USE ZEROS for 01-09
¢ Minimize the use of spaces

KJ Molecular Devices (ﬁ

now part of MDS Analytical Technologies 6 Analytical Technologies
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Tips: Template Setup is Critical

- Set-up is Critical for
ensuring easy Data Analysis

+ Calculations in Group
sections are dependent on
template set up

¢ Concentrations, dilutions,
and sample descriptors are
added in Plate section
“template”.

KJ Molecular Devices
now part of MDS Analytical Technologies

' |C-50: Plate01

Groups

Sample: [

Edit... |

Layaout

I @ m m O O m I

Print... Cancel 0K
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Tips: Always Start with Protocols

Sl N Control  Window  Help

- Great starting place for all users | et Folder.

- >120 protocols that can be used sty Dot ot }
directly or customized further pssay Development >

| Basis M
¢ Select from Assa yS menu Einding Assays Expart Kinetic ODs

[

Cell Growkh 2 Wiability » FP

* C u Sto m ize Cell-Based Kinetic Assays b Kinetic

. ” . Early ADME HSA Binding L4 Kinetic-PathiCheck:,

¢ “Save As...” PROTOCOL file ( PP I“) Early ADME Mem Affinity | MultiPeak-Basic
Early ADME Perm & Sol » MulkiPeak-w avelengthoD
ELISA-Endpoink » PathiCheck
ELTSA-Kinetic L Percent Binding
Endokoxin-LAL Kinetic r Percent Control
Enzvrnology » Sample Associated Blank
Fatky Acid Uptake b Speckrum
Luminescence Assays_Flash b TRF
Luminescence Assaws_Glow  F
Nucleic Acids ]
Pipettar Yalidation »
Pratein Quank 4
Reader Yalidation r
SMP Detection L4
Skatiskics L4
Tukorial k
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Tips: Always Start with Protocols

- Great starting place for all users

> >120 protocols that can be used
directly or customized further
+ Select from Assays menu
+ Customize
+ “Save As...” PROTOCOL file (.ppr)
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