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WARNING 

 

 

A WARNING notice denotes a 
hazard. It calls attention to an 
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the like that, if not correctly 
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result in personal injury or death. 
Do not proceed beyond a 
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CAUTION  

A CAUTION notice denotes a 
hazard. It calls attention to an 
operating procedure, practice, or 
the like that, if not correctly 
performed or adhered to, could 
result in damage to the product or 
loss of important data. Do not 
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until the indicated conditions are 
fully understood and met. 
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Preface 

About this guide 
This guide is designed for both routine operators and assay developers.  

This guide does not cover how to set up and maintain the Bravo Platform, detailed safety guidelines, 
details about the Bravo 96AM Head, details about the Pump Module, or detailed editing of the 
protocol or application interface in the VWorks software.  For information on these topics, go to the 
Automation Solutions knowledge base at www.agilent.com/chem/askb, and click the link for PDF 
user guides. 

Software and firmware versions 
This guide documents the following versions, which are required for the Bravo 96AM Head:  
 VWorks Automation Control 11.4.0.1233  
 Bravo Diagnostics 17.1.0.1  
 Bravo Firmware 5.4.7  

Reporting problems 
If you find a problem with the AssayMAP In-Solution Digestion solution, contact Automation 
Solutions Technical Support. For contact information, see Notices on page ii. 

Reporting problems 

For reporting problems with... Have the following information ready... 

Hardware • Device serial number from the Bravo serial number label 

Software • Short description of the problem  
• Relevant software version number (for example, automation 

control software, diagnostics software, and firmware)  
• Error message Relevant files, such as log files 

Protocol Guide • Send your comments in an email to documentation@agilent.com 

 
  

http://www.agilent.com/chem/askb
mailto:documentation@agilent.com
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Before you begin 

Introduction 
The AssayMAP In-Solution Digestion solution enables automated digestion of 8 to 384 protein 
samples in up to 4 96-well microtiter plates in a single run. The AssayMAP automation solution 
consists of the following components:  
 
Agilent Bravo Platform for AssayMAP (liquid handler)  

Agilent software and supporting files (VWorks software, Launch Pad, AssayMAP In-Solution 
Digestion protocol, and application interface)  

 

Equipment  
Table  AssayMAP Bravo Platform requirements  

 

Component Part number 

Bravo Platform for AssayMAP technology 
Includes the base Bravo Platform, computer, and the following:  

Gripper Upgrade 
Bravo 96AM Head 
96AM Wash Station 
Pump Module 2.0 
96 AM Cartridge & Tip Seating Station 

G5542A 
 
16545-101 
G5498B#046  
G5498B#057  
G5498B#058  
G5409-20025 

Required Bravo Platform hardware and accessories: 
Custom Plate Nest 
Risers, 146 mm 
Peltier Thermal Station with STC controller 
Orbital Shaking Station with Control Unit 
Red PCR Plate Insert 
Two 10 L Carboys 

 
G5498B#017 
G5498B#055 
G5498B#035 
G5498B#033 
G5498B#013 
NA 
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Figure Bravo Platform and accessories 

 
Table  Optional Equipment  

 

Centrifuge with microplate rotor 
Agilent PlateLoc or equivalent microplate sealer or adhesive seals 
Heated incubator 

 

Software 

This guide documents the following versions, which are required for the Bravo 96AM Head:  
• VWorks Automation Control 11.4.0.1233  
• Bravo Diagnostics 17.1.0.1  
• Bravo Firmware 5.4.7  
• AssayMAP Launch Pad v3.0  

 

NOTE You can download the most recent version of the installer 
from www.agilent.com/lifesciences/ambravodownloads 

Kits and labware requirements 
The In-Solution Digestion protocol works with a broad range of user-supplied reagents for 
denaturation, reduction, alkylation, and proteolysis steps. The labware required is supplied in two 
different kits in combination with reagents and labware for peptide cleanup.  Alternatively, required 
labware may be sourced separately. A list is provided below. 

http://www.agilent.com/lifesciences/ambravodownloads
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Table  Peptide Cleanup Kits and Cartridges  

Chemistry Part number Components 

AssayMAP 
Digest and 
RP-S Cleanup 
Starter Kit  

G5496-60034 96 reversed-phase (RP-S) cartridges plus labware for In-
Solution Digestion and Peptide Cleanup protocols 

AssayMAP 
Digest and 
C18 Cleanup 
Starter Kit 

G5496-60013 96 C18 cartridges plus labware for In-Solution Digestion and 
Peptide Cleanup protocols 

*Labware is included in Starter Kits, but 
required for In-Solution DigestionA and 
Peptide CleanupB when not using a starter 
kit. 
 

2 1.2mL Deep-Well Plates (AbGene AB-1127)A 

11 96-Well Round Bottom, White Plates (Greiner 650207)A 
1 250 µL Pipette Tips (Agilent 19477-02)A 

4 12-Column Low-Profile Reservoirs (Seahorse 201280-
100)B 

2 96-Well Round-Bottom, Clear Plates (Greiner 650201)B 
3 96-Well PCR Plates (Eppendorf 30129300)A,B 

 

CAUTION The supplied protocol and app support a specific list of labware only. Using undefined or 
incorrectly identified labware on the Bravo deck can cause a crash and potential damage to the 
Bravo 96AM Head. For more details contact technical support. 

 Suggested reagents  
The types and amounts or reagents required to prepare for In-Solution Digestion on the AssayMAP 
Bravo depends on a combination of variables including specific chemistry requirements, the number 
of samples to process, and volumes and concentrations of reagents necessary to conduct 
denaturation, reduction, alkylation, and proteolysis.  The Reagent Volume Calculator for In-Solution 
Digestion manages this complexity by preparing a reaction summary, optimized solution recipes, and 
plate layouts for all master reagents based on your input variables 
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Preparing your samples 

Sample particulates 
Samples must be free of macromolecular particulates, such as large protein aggregates and cellular 
debris. You may load any sample previously passed through another type of chromatography column 
or a 0.22 μm filter. 

Sample composition 
Digestion can accommodate a wide range of protein concentrations and is largely dependent on 
downstream needs. Viscous samples may require dilution. Ensure samples have no air bubbles. If 
present, centrifuge to remove.  

Sample volume 
How many samples can I process? You can process 8 to 384 samples in up to 4 sample plates. 
Sample volume is limited by the capacity of the labware and the specific chemistry requirements 
required to process samples through the In-Solution Digestion protocol. The total volume of sample 
and reagent additions to each well in the sample plate must be < 300 µL to accommodate the 
practical working volume of the Greiner U-bottom plate.  If liquid additions will be used post 
digestion in the sample plate (e.g., quenching by acidification), the volume of this addition should be 
considered as part of the total volume to keep within the working volume range of the labware. 

Sample plate setup 
The In-Solution Digestion protocol is column-centric meaning that sample and reagent plates should 
be configured for full column use (8 sample wells per column).  Each reagent well that supplies 
liquid to the sample requires excess reagent in each well to ensure that the syringes aspirate the 
desired volume of reagent rather than aspirating air. Minimization of reagent consumption and 
downstream processing requirements will influence your approach to sample plate setup. Use the In-
Solution Digestion Calculator to calculate reagent requirements as the needed reagent volume 
overages are built into the calculations.  

To minimize labware usage, use a fewer number of sample plates. For example, place 12 columns of 
samples (full 96-well plate) on one plate rather than 3 columns of samples on 4 plates. However, 
because all 96 syringes will be aspirating reagents, the 12-column configuration will consume more 
reagents due to the reagent volume overage in each well required to safeguard against aspirating 
air.  

Reagent Purpose 
Stringent syringe Wash 
Denaturant 
 
Reductant 
Alkylant 
Protease 
 
Other reagents 
 

Example 
50 mM NaOH  
guanidine HCl (≥99%, ACS grade) or urea (≥99%, ACS grade) 
 
0.5 M TCEP, pH 7 
iodoacetamide (≥99%) 
Trypsin 
 
1 M Tris, pH 8 
acetic acid (≥ 99.7%, ACS grade) 
Trifluoroacetic acid 
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To minimize reagent usage, use a greater number of sample plates. Because each reagent well 
requires a volume overage, fewer reagent wells reduces overall reagent consumption.  For example, 
to process 12 columns of samples on a single plate each reagent well in the corresponding reagent 
plate will have a volume overage (96 wells x volume overage).  However, if samples are placed into 
the same 3 column positions on each of 4 plates, the reagent plate will require an overage in 3 
columns (24 wells x volume overage) because the same three columns in the reagent plate provides 
reagents to all 4 sample plates. 

How do I configure fewer than 96 samples in a microplate? When you use only a subset of wells in 
a sample microplate for In-Solution Digestion, fill the same subset of positions of all reagent plates.  

How much excess sample do I need to load in a microplate well? Pipette an excess of at least 15-
20 μL to ensure that the sample does not fully deplete, which would result in aspiration of air.  If 
reagents are prepared and not immediately used, a larger excess may be required due to evaporation 
of reagents in the reagent plates.   
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Preparing your reagents 

Reagent Plates 
This section provides instruction on preparing the following reagent plates: 
 
4 Stringent Syringe wash plates (Greiner 96-Well Round Bottom, White Plates) containing 300 µL of a solution used to 
solubilize and wash away protein that may have adsorbed onto the probes and/or syringes.  The use of 50 mM NaOH 
has been found to be suitable stringent syringe wash solution for several proteins.  However, other protein solubilizing 
solutions may be used depending on the specific protein sample inputs.  The Single Liquid Addition Utility can be used 
to fill these plates.  
 
1 Master Reagent Plate (AbGene 1.2mL Deep-Well Plate) containing Denaturation Mixture, Alkylant, and Protease. This 
plate will be used in the Reagent Plate setup protocol to dispense reagents to specific reagent plates.  
 
1 Diluent Mixture Plate (AbGene 1.2mL Deep-Well Plate) containing the Diluent Mixture 

Introduction to the In-Solution Digestion Calculator 
The In-Solution Digestion Calculator (ISDC) is an Excel worksheet that helps the user set reaction 
variables that meet the requirements of both the experimental design and the AssayMAP platform. 
Optimized reagent formulations and plate layouts that account for manual and automated liquid 
handling are prepared based on the values entered in GREEN boxes. Built-in comments and color-
coded feedback associated with the Values fields guide the user to a successful combination of 
variables. 

The In-Solution Digestion Calculator comprises four worksheets:  
1 Reaction Setup worksheet. Includes brief instructions and separate panels for Reaction 

setup (entry of variables), Reactant concentrations summary (Dashboard-like summary of 
key variables), and In-solution Digestion form inputs (Values to enter on instrument form) 
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2 Reagent Prep. Recipes for Master Reagents (Denaturation Mixture, Alkylant, Protease) and 
Diluent Mixture. This worksheet provides instruction for preparing common digestion 
reagents. These reagents can be modified as desired. The reagent volume calculations 
provided are useful for determining the required overages independent of specific reagents.  

 

 

3 Automated Plate Setup. For use with Reagent Plate Setup protocol, this worksheet specifies 
the volumes the user transfers to a deepwell plate for Master Reagents (which is used for 
precise automated dispensing of Protease, Alkylant, and Denaturation Mixture into individual 
Reagent Plates and a deepwell plate for the Diluent Mixture). 

 

1. Sample Input Range Value
Number of Samples 8 – 384 96
Total Number of Sample Columns 1 – 48 12
Number of Samples Plates 1 – 4 2
Number of Columns per Samples Plate 1 – 12 6
Starting Column Number on Samples Plate 1 – 12 1
Sample Volume, μL 0 – 270 15
Protein Concentration in Sample, μg/μL user specified 15.0
Denaturant Concentration already in Sample 0 – 9 0.0
Total Mass per Sample, μg user specified 225

2. Denaturation/Reduction Range Value
Urea

Denaturant Concentration for this step, M 0 – 9 6.00
Denaturant Concentration in Master Reagent,  M 0 – 9 9.00
Reductant Concentration for this step, M 0 – 0.100 0.010
Amount of Reductant, total micromoles user specified 0.450
Internal Standard Stock Concentration, pmol/μL user specified 0.0
Amount of Internal Standard in Reaction, pmol user specified 0.0
pH buffer (Tris) Concentration for this step, M 0.100 – 0.250 0.125
Volume of Mixture to Add, μL 0 – 270 30

 
3. Alkylation Reaction Range Value

Alkylant Concentration for this step, M user specified 0.020
Amount of Alkylant, total micromoles user specified 1.020
Volume of Alkylant to Add, μL 5 – 250 6.0

4. Dilution/Alkylant Quench Range Value
Denaturant Concentration for Digest step, M user specified 1.00
Reductant Concentration in the Diluent Mixture, M user specified 0.0030
Amount of Reductant Added in this step, micromoles user specified 0.630
Volume of Diluent Mixture to Add, μL < 250 210.0
Volume of Diluent Mixture if NO Denaturant, μL user specified 0.0

5. Digestion Range Value
Protease-to-sample Ratio (mass:mass) user specified 50
Protease Master Reagent Concentration, μg/μL 0.05 – 1.50 0.500
Volume of Protease to Add, μL  5 – 50 9.0
Buffer Concentration for Digest step, M 0.050 – 0.080 0.060
Volume of Digest Reaction, μL ≤ 300 270

12.7

choose denaturant from dropdown ►

Instructions: 
a) Enter values in all green boxes () in the light blue panel, A. Reaction setup.The recommended Range for each value is indicated. See the User Guide for more information.
b) Modify values in any yellow (; caution) or red (; stop) box. When no red conditions remain, your calculations fit AssayMAP In-Solution Digestion protocol requirements.Verify that the values in the graypanel, B. Reactant concentrations 
summary, below, are appropriate for your experiment. To restore to the original values of this worksheet, click the Restore Defaults button.
c) Go to the Reagent Prep worksheet and use the instructions to prepare Master Reagent stocks and Diluent Mixture.
d) Transfer the values from the olive-colored In-Solutions Digestion app inputs panel C, below, to the Digest protocol app.   

B. Reactant concentrations summaryA. Reaction setup

Denaturant Mixture, μL

1.03 4.1 0.0 3.9

 --- 

2. Denaturation/ Reduction 6.00 10.0 0.0

Starting Sample Volume, μL

AssayMAP Reagent Volume Calculator
In-Solution Digestion

270

261

51

45

15

Volume
μL

3.8

Denaturant
[M]

Reducant
[mM]

Int. Std.
[fmol/μL]

Alkylant
[mM]

20.0

 --- 

1. Sample input 0.00  ---  --- 

0.0

1.00 4.0 0.0

3. Alkylation

4. Dilution/Alkylant Quench

5. Digestion

5.29 8.8

9.0

6
2

30
6

C. In-Solution Digest form inputs for Reagent setup for Digestion

210
9.0

Number of Samples Plates
Number of Columns per Plate

Diluent Mixture, μL
Alkylant, μL

Protease, μL

6
30
2

15

Restore Defaults
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4 Manual Plate Setup. For use when preparing individual reagent plates by manual pipetting.  
This worksheet specifies the labware to use, the volume of each Master Reagent to transfer 
to the indicated wells of the Reagent Plates, as well as the volume per well in the Diluent 
Mixture plate. 
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Using the In-Solution Digestion Calculator 
The In-Solution Digestion Calculator is accessible from the Workflow Navigator: To use the 
calculator, enter values into GREEN boxes. The recommended ranges are shown for each parameter. 
Values in grey boxes are calculated from the ones in green boxes and displayed for convenience. 
Click the “Restore Defaults” button at any time to reset the calculator to the initial values. 

 

Field Default (Range) Definition, Instructions & Notes 

Reaction Setup Worksheet:   1. Sample Input 

Number of Samples  96 (8–384) Enter the number of samples. The AssayMAP platform handles samples in columns of 8. If the 
number of samples is not a multiple of 8, excess reagent consumption will occur. 

Total Number of Sample 
Columns 

12 (1–48) The calculator converts the Number of Samples to the Total Number of Sample Columns by 
rounding up to the nearest multiple of 8. 

Number of Sample Plates 2 (1–4) Enter the number of Sample Plates. Each reagent well requires enough reagent volume to avoid 
aspirating air. To minimize reagent usage, use a higher number of sample plates. This requires 
fewer syringes pipette into more plate locations – which minimizes reagent needs. For example, 
8 columns of samples may be distributed as 2 columns on each of 4 plates.  
To minimize labware usage, enter a lower number of sample plates. For example, place 8 
columns of samples on one plate. This will consume more reagents than the above scenario. 
(Compare by using the Reagent Prep worksheet) 

Number of Columns per 
Sample Plate 

6 (1–12) The value is calculated from Total Number of Sample Columns and Number of Sample Plates. 

Starting Column Number on 
Sample Plate 

1 (1–12) Enter the column number where samples begin. The In-Solution Digestion protocol 
accommodates partial plates, and the samples may be begin at any column (provided there are 
no gaps between columns of samples) 

Sample Volume, µL 15 (0–270) Sample volume is limited by the capacity of the labware. The default volume of 15 uL satisfies a 
typical set of reaction parameters. 

Protein  Concentration in 
Sample, µg/µL 

15 
(user specified) 

Digestion can accommodate a wide range of concentrations and is largely dependent on 
downstream needs. 

Concentration of Denaturant 
in Sample, Molar  

0.0 
(0–8 for guanidine;  

0–9 for urea) 

Enter the concentration of urea or guanidine already present in the sample, up to what is 
indicated by the allowed Range. The default is zero. This value influences calculations for the 
Denaturation Mixture.   

Total Mass per Sample, µg 225 (user specified) This value is calculated from Sample Volume and Protein Concentration 

Reaction Setup Worksheet:    2. Denaturation/Reduction 

Choose denaturant from 
dropdown 

Urea (guanidine or 
urea) 

The In-Solution Digestion protocol accommodates the use of either of these chaotropes for 
denaturation of protein. 

Denaturant Concentration for 
this step, Molar 

6.00 
(0 – 8 for guanidine;  

0–9 for urea) 

Enter the concentration of urea or guanidine that you want in the Denaturation step. The 
recommended ranges allowed by the calculator ensure stability on the instrument deck. To 
skip denaturation, enter zero.  
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Denaturant Concentration in 
Master Reagent, Molar 

9.00 (0 – 8 for 
guanidine;  

0–9 for urea) 

This value is displayed for convenience. The box alerts the user if this value is outside 
recommended or allowed ranges. The ‘hover-over’ comments offer instructions for values that 
will work on the platform. 

Reductant Concentration for 
this step, Molar 

0.010 (0 – 0.100) Enter the reductant concentration for the denaturation step.  To skip reduction, enter zero. 

Amount of Reductant, total 
micromoles 

0.450 (user specified) This value is displayed for convenience. It is calculated from the specified concentration and 
the Denaturation Mixture volume 

Internal Standard Stock 
Concentration, pmol/µL 

0.0 (user specified) (optional) Enter the concentration of the Internal Standard stock solution you wish to add to 
the Denaturation Mixture. Default is zero for no Internal Standard. 

Amount of Internal Standard 
in reaction, total picomoles 

0.0 (user specified) Enter the total number of picomoles you want to include in the reaction. For convenience, this 
value is converted to a final concentration at the indicated reaction steps (displayed in Panel 
B. Reactant Concentrations Summary) 

pH Buffer (Tris) Concentration 
for this step, Molar 

0.125 (0.100–0.350) Enter the concentration of pH buffer present during the denaturation step. Values below 0.1 M 
have not been tested. (Values above 0.35 M are out of range for the solutions used to prepare 
Master Reagents.) 

Volume of Denaturation 
Mixture to add, µL 

30 (0–270) Enter the volume of Denaturation Mixture that will be added into the sample. This mixture 
may include denaturant, reductant, internal standard and pH buffer as defined by experimental 
plan.  Helpful comments are revealed when the cursor hovers over the box. Color-coded 
feedback that appears if values warrant caution gives guidance for selecting more appropriate 
values.  

Reaction Setup Worksheet:   3. Alkylation Reaction 

Alkylant Concentration for 
this step, Molar 

0.020 (user specified) Enter the concentration of alkylant desired at this step. 

Amount of Alkylant, total 
micromoles 

1.020 (user specified) This value is provided for convenience. It is calculated from the concentration and volume 
added to the reaction, and the final concentration at the indicated steps is displayed in B. 
Reactant Concentrations Summary section. 

Volume of Alkylant to add,  µL 6.0 (5 – 250) Enter the volume of alkylant to add. Using the default value or the minimum 5 uL volume 
minimizes unnecessary dilution of the reaction and provides greatest flexibility in the volumes 
of other reactants. 

Reaction Setup Worksheet:   4. Dilution/Alkylation Quench 

Denaturant Concentration for 
Digest step, Molar 

1.00 (user specified) Enter the concentration of urea or guanidine in the Digestion Step. This determines the 
volume of Diluent Mixture. If the sample does not contain denaturant, enter 0 (zero). Read 
comments in any boxes that turn YELLOW or RED, and adjust values accordingly.  
If the Denaturant Concentration is zero, you may manually enter a diluent volume in the 
Volume of Diluent Mixture if NO denaturant field below to control the buffering capacity in 
the digestion reaction. 

Reductant Concentration in 
the Diluent Mixture, Molar 

0.0030 (user 
specified) 

Enter the concentration of reductant necessary for quenching alkylant. (For convenience, the 
final concentrations of reductant and alkylant at the indicated reaction steps are summarized 
in section B. Reactant Concentrations summary) 

Amount of Reductant added in 
this step, micromoles 

0.630 (user specified) The value is calculated from Reductant Concentration and Volume of Diluent Mixture, and is 
displayed for convenience. 
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NOTE The cells where you can enter data provide color cues based on best practices and the requirements 
of the protocol. Green: is a cell that requires you to enter a value. As long as the cell stays green, the 
value meets all of the requirements, go. Yellow: The value meets some of the requirements, but use 
caution. Red: The value does not meet the requirements. Read any comments associated with that 
box and adjust the value, and/or values in other boxes, accordingly to remove the RED condition. 

Volume of Diluent Mixture to 
add, µL 

210.0 (< 250) The value is calculated from multiple entries and displayed for convenience. 

Volume of Diluent Mixture if 
NO denaturant, µL 

User specified This new line appears if a value of zero is entered for the Denaturant Concentration for 
Digest Step above. Enter the volume of Diluent, which in this case contains only additional 
reductant (optional) and pH buffer. 

Reaction Setup Worksheet:    5. Digestion 

Protease-to-sample ratio 
(mass:mass) 

50 (user specified) Enter the protease-to-substrate protein (sample) ratio. The default value of 50 means the final 
digest reaction will contain 1 µg of protease for every 50 µg of protein in the sample. Typically, 
this ratio varies from 1:25 to 1:100.  Refer to the recommendations of the protease supplier. 

Protease Master Reagent 
Concentration, µg/µL 

0.500 (0.05–1.50) This value and the value above, Protease to sample ratio, determine the Volume of Protease 
to Add.  Enter the concentration of protease that is appropriate for your reaction.  If the 
volume listed below is out of range, the concentration of the Protease Master Reagent must 
be adjusted. This concentration will be prepared from your protease stock solution.  

Volume of Protease to Add, µL 9.0 (5–50) This value is calculated from the Protease:Sample Ratio and the Protease Master Reagent 
concentration, and displayed for convenient comparison with the Volume of Digest Reaction 
value, below. Its lower bound is the lowest recommended volume (5 uL), and the upper bound 
should be no more than 10% of the Volume of Digest Reaction, for best control of reaction pH. 

Buffer Concentration for 
Digest step, Molar 

0.060 (0.050–0.080) This value is calculated from the starting concentration and volumes added above. The 
recommended Range is optimal for pH control and protease activity. 

Volume of Digest Reaction,  
µL 

270 (≤ 300) This value is the sum of all volumes added above, and is bound by the capacity of the labware 
U-bottom wells. Remember that any reagent additions following the overnight digestion will 
add to this. 

Reagent Prep Worksheet: A. Denaturation mixture 

Urea or Guanidine HCl Optimized recipe, or 
weighed amount 

This Master Reagent requires weighing urea or guanidine HCl powder. For convenience, you 
may enter the actual weighed mass and the calculator will prepare a new formulation based 
on that value. (The weighed mass must be greater than the Optimized Minimum recipe.) 

Reagent Prep Worksheet: B. Alkylant 

NOTE: This worksheet provides instruction for preparing common digestion reagents. These reagents can be modified as desired. The 
reagent volume calculations provided are useful for determining the required overages independent of specific reagents.  

Iodoacetamide Optimized recipe, or 
weighed amount 

This Master Reagent requires weighing iodoacetamide powder. For convenience, you may 
enter the actual weighed mass and the calculator will prepare a new formulation based on 
that value. (The weighed mass must be greater than the Optimized Minimum recipe.) 
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Preparing reagents for the In-Solution Digestion protocol 
After filling in all appropriate experimental conditions in the Reaction Setup worksheet of the 
Calculator, the Reagent Prep worksheet shows a set of optimized Master Reagent formulations. 
These optimized recipes include overages for automated or manual pipetting. For convenience, the 
worksheet also allows you to enter actual weighed amounts of any powdered reagents on the 
optional portion of the Reagent Prep worksheet. 

Preparing reagent source plates 
Use the Automated Plate Setup calculator worksheet to prepare a Master Reagent Plate and a 
Diluent Mixture Plate. Then use Reagent Plate Setup on the AssayMAP Bravo form for automated 
transfer of Denaturation Mixture, Alkylant, and Protease into the specified wells of their respective 
Reagent Plates for In-Solution Digestion. 

Use the Manual Plate Setup calculator worksheet to prepare by manual pipetting the individual 
Reagent Plates for In-Solution Digestion. The worksheet shows the type of labware to use for each 
reagent, as well as the volume to dispense into which wells.  
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Setting up a Protocol 

Starting up 
1 Ensure that the main power cable and Ethernet or serial cables are plugged into the connection 

panel. 
2 Clear the deck except for Wash Station 
3 Toggle on (|) power switch on the side of the AssayMAP Bravo. The green light on the switch 

illuminates when the AssayMAP Bravo Platform is on. 
4 Turn on any accessories, for example, Pump Modules. 
5 Turn on the computer and the monitor, and start the Microsoft Windows operating system. 

Installing software and opening the application interface 
The AssayMAP In-Solution Digestion protocol and app work with the VWorks software installed on 
the computer that runs the Bravo Platform. For more information about the VWorks software, see 
the VWorks Automation Control Setup Guide or contact Automation Solutions Technical Support. 

To install the Launch Pad, application interfaces, protocols, and utilities: 

1 Navigate to the downloaded copy of the installer on your computer, and double-click the file 
Agilent AssayMAP Launch Pad_build3.0.0.1274.exe 

2 Follow the instructions that appear in the installation wizard window. 
3 Click Finish.  

NOTE You can download the most recent version of the installer 
from www.agilent.com/lifesciences/ambravodownloads 

 

NOTE Warning messages may appear asking you how to handle existing labware definitions, device 
profiles, and liquid classes. Follow the onscreen instructions.  

Opening the protocol and app  

To open the protocol and application interface from Launch Pad: 

Open Launch Pad by double-clicking the AssayMAP Launch Pad shortcut on your desktop or 
from the Windows Start menu: 

For XP: Programs\Agilent Technologies\AssayMAP Launch Pad 
For Win7: All Programs\Agilent Technologies\AssayMAP Launch Pad  

The Launch Pad appears. 
1 Click the Peptide Sample Prep tab. 

http://www.agilent.com/lifesciences/ambravodownloads
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Figure Launch Pad web interface showing the Peptide Sample Prep options 

 
 

2 Click any of the 4 icons (In-Solution Digestion, Peptide Cleanup, Fractionation, or Utilities) to 
Launch the Peptide Sample Prep: Workflow Navigator.   
The VWorks software launches and the User Authentication dialog appears. 

 
 

 
 

3 Insert your User name and Password and click OK to login. The Peptide Sample Prep: 
Workflow Navigator appears inside a VWorks window. 
 

 

4 All of the necessary tools and protocols are accessible from the Workflow Navigator.  
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Priming the wash station and initializing the Bravo platform  
Priming ensures that the tubing from the source bottle and the chimneys in the wash station are 
filled. Use the following procedure to prime the wash station and initialize the platform. For 
additional information about the Pump Module, tubing connections, and setup of source and waste 
bottles, see Pump Module User Guide. 

 

To Initialize the Bravo: Click the Initialize button in the Workflow Navigator. 

1 If this is the first action performed by the Bravo platform for the day, an initialization process 
automatically starts.  

2 A series of messages will appear during the initialization process. 
 
 

NOTE A microplate-in-gripper error message appears, regardless of whether the gripper is or is not 
holding a plate. If the gripper is not holding labware, click Ignore and Continue, leaving device in 
current state to continue the homing process. If the gripper is holding labware, click Abort to 
cancel the initialization, remove the labware from the gripper, and restart by clicking Initialize All 
Devices.  

 
 

NOTE A home the W-axis error message appears during every initialization process to alert you that 
liquid may be in the syringes if a run was aborted immediately before the current run. If a 
fluid-in-tips message appears, but no fluid is in the tips, click Retry to continue homing the w-axis.  

If you suspect that there is fluid in the tips, click Ignore and Continue, leaving device in current 
state. This ensures that the liquid in the syringes is not dispensed from the Bravo head to a 
position on the deck. The AssayMAP Bravo will continue the initialization process until the head 
reaches the wash station. The “W-axis is not homed error message” shown below will appear. 

 

WARNING 

 
 

When you initialize the Bravo Platform, the robot head and tie bar can move. To prevent 
potential injury, keep clear of the device while it is in motion. 
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NOTE If you clicked Ignore and Continue, leaving device in current state as a response to the message 
shown above, the W-axis is not homed message appears: 

Click Diagnostics to enter the VWorks diagnostic tools, click Home W, Enable Motor, and 
then OK. This will dispense any liquid in the syringes into the wash station to waste, complete the 
initialization process as well as the prime and wash procedure. 

To prime the wash station: 

1 Fill the 10 L source bottle for the 96AM Wash Station with purified deionized water, ensure the 
waste bottle is empty, and verify that the tubing connections are intact.  

2 Make sure that there is no labware on the deck except for the wash station.  
3 Click Prime and Wash.  

To verify that the Bravo Platform is ready: 

1 Carefully observe the top of the chimneys during the Prime and Wash procedure. Fluid should 
flow out of the top of each chimney and the shape of the fluid dome that comes out the top of 
each chimney should be consistent.  
If fluid does not appear to be flowing out of a chimney, a bubble may be blocking the flow. In 
this case, click Prime and Wash to repeat the procedure. If any chimney has a fluid dome shape 
that is different than the others, carefully examine the top of the chimney for an irregular shape. 
Chimney irregularities can result from head crashes into the wash station, may result in large 
droplets clinging to the syringe probes, and can introduce variability in the assay. 

2 Ensure that the indicator lights on the front of the Bravo Platform are blue, and that the 
robot-disable button on the pendant is activated (red indicator light).  

NOTE If you change the composition of the solution in the source bottle between runs, ensure that the 
tubing between it and the chimneys in the wash station fills with purified deionized water. In some 
instances, this may require disconnecting tubing connections, draining and refilling tubing lines, 
and reconnecting tubing. 

Figure Indicator light locations on the Bravo Platform 
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Figure Activating the robot-disable button 

 
 

 

NOTE You only need to activate the robot-disable button after it has been used to disable a run.  
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Running a protocol 

In-Solution Digestion Set up and Protocol 

1 Run the Reagent Plate Setup protocol 
Click Reagent Plate Setup in the Navigator and click Restore Defaults (optinional) to fill in 
Application Settings (A). Choose the steps to perform () or skip (), and enter setting values into 
Application Settings. Some of your entries must match the values from the Reagent Volume 
Calculator, as noted by an asterisk (*) in the below 
a Place empty Greiner white U-bottom plates at deck locations 5 & 7. Place an empty Eppendorf 

PCR plate on the red PCR insert at deck location 4. Place the filled Master Reagent plate at deck 
location 8.  Deck position 6 contains the source pipette tip box and deck position 2 contains the 
Cartridge & Tip Seating station. 

b Verify that the labware on the deck matches exactly to the selections in the app Labware Table 
and that it seats properly inside the plate tabs at each deck position. 

 

Figure AssayMAP Reagent Plate Setup for In-Solution Digestion app with default settings 

 
 
 

Application Settings Notes  Default 
value 

Range 

Number of Sample Plates You can choose to distribute samples among plates to meet downstream processing 
needs.  

 1 1–4* 

Number of Columns per 
Plate 

The value in this box, along with Starting Column number, identifies the user-specified 
columns of reagent plates that receive reagents. 

 1 1–12* 

Starting Column of 
Destination Plate 

This number depends on the first column used in the sample plates. The value in this box 
enables efficient use of labware. 

 1 1–12 

Protease Storage 
Temperature (° C) 

Sets the temperature at deck location 4.  10 4–35 

Columns of Tips in the 
Source Tips Box 

This step enables use of full and partially filled boxes of tips for reagent transfer.  Three 
columns of 8 pipette tips are used for a protocol that selects all 3 boxes in the Conduct 
Step? portion of the form.  Enter the number of columns in your source tip box (Ex: full 
box = 12 columns). Empty columns must be on the RIGHT side of the tip box.(Ex: 
Entering 8 here means you have 8 columns of tips in the source tip box and there are 4 
empty columns on the right side of the box). If you enter an improper combination, 2 
checkboxes selected and only 1 column of tips in the Source Tip Box, then the protocol 
will start, but it will not run.  An error message indicates a problem with the user inputs. 

 12 1–12 
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Steps     
Add Denaturation Mixture Enter the volume of Denaturation Mixture to be added to the samples in the In-Solution 

Digestion Protocol. The AssayMAP Bravo automatically calculates the volume 
transferred (working volume plus overages) to each well of the reagent plate at deck 
location 5. If you skip this step by unchecking the box, no liquid is transferred. 

 30 
see ISDC* 

1-250 

Add Alkylant Enter the volume of Alkylant to be added to the samples in the In-Solution Digestion 
Protocol. The AssayMAP Bravo automatically calculates the volume transferred (working 
volume plus overages) to each well of the plate at deck location 7, unless the checkbox 
is un-checked. 

 6 
see ISDC* 

1-250 

Add Protease Enter the working volume for this step. This determines the volume transferred (working 
volume plus overages) to each well of plate at deck location 4. 

 9 
see ISDC* 

1-250 

*Use value from section 1C, In-Solution Digestion application interface inputs from the ISDC. The total volume of Denaturation Mixture, Alkylant, 
Protease, Diluent Mixture and sample must be < 300 µL to accommodate the working volume of the U-bottom plate.  If liquid additions will be used post 
digestion (e.g., quenching by acidification) in the sample plate, the volume of this addition should be considered as part of the total volume to keep 
within the working volume range of the labware. 

 

To prevent head crashes, ALWAYS use the specified labware at its designated location and 
ensure that labware seats properly on the plate pad. 

c Click Run Reagent Plate Setup.  
d Click OK when the “Protocol Complete” message appears.  
e Remove Cartridge & Tip Seating station from deck and discard used pipet tips. 
f Remove unused pipet tips and master reagent plate from deck 

 
2 Prepare each sample plate 

i. Use the Sample Plate Transfer Utility on the Workflow Navigator to move samples (volume from ISDC) into 
white U-bottom plates, or transfer manually.  

ii. Samples should be prepared immediately before running the protocol to avoid evaporation.  
iii. Ensure samples have no air bubbles, if present, centrifuge to remove bubbles. 

 
3 Configure the labware for In-Solution Digestion.  

a Label a white U-bottom plate to be used as a lid for the protease. Label 4 white U-bottom plates to be used as 
Stringent Syringe Wash Plates. 

b Fill the stringent syringe wash plates with 300 µL of buffer in a manner that matches the columns of samples 
in the sample plates. This can be done using the Single Liquid Addition Utility. Refer to the Utility Guide in the 
Workflow Navigator for instructions. 

c Click Open In-Solution Digestion App in the Control Panel of the Reagent Plate Setup app. 
d Click Run Plate Stacking Utility to stack the Protease Lid plate and the filled Stringent Syringe 

Wash plates at location 2. Follow on-screen instructions for the utility.  
e Place Stringent Syringe Wash plates (filled white U-bottom plates) at deck locations 5 (Stringent Syringe 

Wash plate 1), 6 (Stringent Syringe Wash plate 2), 8 (Stringent Syringe Wash plate 3), and 9 
(Stringent Syringe Wash plate 4) in that order. 

f Place a Protease Lid plate (empty white U-bottom plate) at deck location 3. 

NOTE The Plate Stacking Utility requires that 1 protease lid plate and 4 stringent syringe wash plates be 
stacked even if a protease step is not conducted or fewer than 4 sample plates will be processed.  
A stack of 5 plates is required to ensure the In-Solution Digestion protocol runs properly. 
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CAUTION The deck layout for the In-Solution Digestion protocol must always be setup exactly as described 
by the Deck Layout and Labware Table shown in the form. Do not remove a reagent plate from the 
deck despite the fact that the reagent is not being used - the protocol requires these pieces of 
labware to be in their defined positions to run properly.  Instead, use an empty plate as a place 
holder.  The only optional labware for In-Solution Digestion are the sample plates at deck 
locations 6, 8, and 9 which vary according to the Number of Sample Plates selected in the In-
Solution Digestion protocol.  

 

g Verify that the labware on the deck matches exactly to the selections in the app Labware Table 
and that it seats properly inside the plate tabs at each deck position. 

h At the Protocol Complete prompt, click “OK”. 
i Place Diluent Mixture Plate at deck location 3. 
j Place the labeled sample plates at deck locations 5, 6, 8, and 9 in accordance to the Number of 

Plates selected in the In-Solution Digestion Application Settings. 
 

4 In-Solution Digestion protocol 
Enter the starting sample volume, number of sample plates, and protease storage temperature to 
match your experimental plan, choose the steps to perform () or skip (), and enter setting values. 
Some entries must match the values from the Reagent Volume Calculator, as noted by an asterisk (*) 
in the below.  

 

CAUTION 
If you skip a step requiring a reagent addition, place empty labware on the deck at the specified 
location of that reagent and follow all instructions. 
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Application Settings  Notes  Default 
Value 

(Range) 

  

Starting Sample 
Volume 

Enter the sample volume, in microliters.  15 µL  (0-
300) 

  

Number of Sample 
Plates 

Samples are arranged in columns of 8, and these 
columns may be distributed across 1 to 4 plates to 
optimize reagent consumption or to meet downstream 
processing requirements. 

 1 (1-4)   

Protease Storage 
Temperature (° C) 

Maintains temperature at deck location 4 after placing 
the protease plate on deck. 

 10 (4-37° C)   

Steps  Conduct 
Step? 

Volume 
(µL) 

Mix 
Cycles  

Wash 
Cycles 

 
Initial Syringe Wash Rinses syringes with deionized water in the specified 

number of cycles. 
   3 (0-10) 

Add Denaturation 
Mixture 

The Denaturation Mixture is added to the sample in 
each plate, and is followed by stringent washing 
between sample plates. 

 30 (1-250) 15 (0-30) 3 (0-10) 

Incubation 
(Denaturation, off-
deck) 

This off-deck step is managed by the user according to 
their experimental protocol. 

    

Add Alkylant Alkylant from the plate at deck location 7 is mixed with 
samples, followed by stringent washing. 

 6 (1-250) 15 (0-30) 3 (0-10) 

Incubation (Alkylation, 
on-deck) 

The lidded Alkylation reaction occurs on the deck for the 
specified duration. 

45 min 
(0-180 
min) 

   

Add Diluent Mixture The Diluent Mixture from deck location 3 is mixed into 
samples, followed by stringent washing. 

 210 (1-250) 15 (0-30) 3 (0-10) 

Add Protease The Protease at deck location 4 is mixed into samples, 
followed by stringent washing. 

 9 (1-250) 15 (0-30) 3 (0-10) 

Final Syringe Wash Rinses syringes with deionized water in the specified 
number of cycles. 

   3 (0-10) 

Use the value from section 1C, In-Solution Digestion application interface inputs from the ISDC. The total volume of Denaturation Mixture, 
Alkylant, Protease, Diluent Mixture and sample must be < 300 µL to accommodate the working volume of the U-bottom plate.  If liquid 
additions will be used post digestion (e.g., quenching by acidification) in the sample plate, the volume of this addition should be considered 
as part of the total volume to keep within the working volume range of the labware 
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a Confirm that the physical Deck Layout exactly matches the Deck Layout diagram (B) and 
Labware Table (C) section of the app and that that each piece of labware seats properly on its 
plate pad. 

b Click Run Digestion. 

NOTE The In-Solution Digestion Protocol takes a few moments to load. It may appear as if the program is 
not responding. DO NOT hit run again as this will load the program twice.  

 

c To view the progress of each step in the protocol while it is running, watch for updates in 
the Status box at the upper right corner of the app..  

 

 
 

When the protocol completes the addition of the Denaturation Mixture, a popup window appears 
with additional instructions for off-deck incubation if the Incubation (Denaturation, off-deck) step 
was selected. 

 
5 Follow the on-screen instructions for denaturation. 

a Remove each Sample Plate from the deck and place sealing film on each plate (using a plate 
sealer or adhesive seals). 

b Place each sealed Sample Plate in an incubator set to an appropriate temperature and time for 
denaturation. 

c Remove each Sample Plate from the incubator and centrifuge to remove condensation and to 
expedite plate cooling - important to avoid off-target alkylation known to occur with some 
alkylating agents at elevated temperatures under basic conditions. 

d Remove sealing film from each plate and return each Sample Plate to the position it occupied on 
the deck before incubation. 

e If using the same off-deck incubator used for denaturation, set the temperature to an 
appropriate value in preparation for proteolysis. 

f A dialog box appears. Click Continue to resume the In-Solution Digestion protocol at the Add 
Alkylant step (or the next user-selected step) 

g The protocol will run automatically through the Final Syringe Wash step (or the last user-
selected step). 

i When a message noting “Protocol complete” appears, click “OK”.  
6 Proteolysis 

a Remove each Sample Plate from the deck and place sealing film on each plate (using a plate 
sealer or adhesive seals). 

b Place each sealed Sample Plate in an incubator set to an appropriate temperature and time for 
protease digestion. 

c Remove each Sample Plate from the incubator and centrifuge to remove droplets from the 
sealing film if necessary. 

d (optional) Use the Simple Liquid Addition under the Utilities to change the composition of the 
sample before analysis (e.g., acidification to quench proteolysis)  

7 Analyze results 

Pausing or aborting the run 
While conducting a protocol run or simulation, click Pause.
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The protocol pauses and the VWorks Scheduler Paused dialog box opens. 
 

 

NOTE While the “Schedule Paused” dialog box will appear, the protocol may not pause immediately. 
When you click Pause, the platform will complete the task currently running, which could take 
minutes to an hour to finish, depending on the volume and flow rate of the task. Generally, Load 
Samples is the longest step in the protocol. You will know that the pause starts when the head 
lifts up above the plate and stops. 

 

In the Scheduler Paused dialog box, click one of the following: 

 
 

Button Description 

Continue Resumes the protocol run when you are ready to continue. 

Abort process Aborts the run. Select Abort process if you have determined that the protocol run is 
not recoverable.  

For details on the other options, see the VWorks Automation Control User Guide. 
 

Cleaning up at the end of the day 
Because the In-Solution Digestion protocol uses purified, deionized water in the source bottle, there 
are no special cleanup procedures for the liquid handling platform other than disposal of liquids from 
the wash station waste bottle.   

CAUTION Discard waste containing organic solvents and/or biological materials according to waste disposal 
procedures and in compliance with all applicable regulations and personal safety protection 
practices.  

 

Shutting down 
1 Remove the labware from the deck.  
2 Discard solutions and used labware following appropriate waste disposal procedures. 
3 (optional) Use the Syringe Wash utility to perform a stringent syringe wash to minimize the risk of sample 

carryover into the next protocol. 
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4 Empty the Waste Bottle. 
5 Close VWorks and, shut down the computer. 
6 Turn off any accessories (Pump Modules and temperature controller. 
7 If using an Auto Filling Reservoir, disconnect the bottles to prevent siphoning. 
8 Toggle the power switch to the off (o) position. 
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Assay Development guidelines 

Initial Syringe Wash 
The Initial Syringe Wash step uses wash station to flush any potential contaminants from the 
syringes in the head. During each Initial Syringe Wash cycle, the head aspirates 250 μL into the 
syringes from the wash station chimneys and then moves by a fixed offset between the chimneys to 
dispense to waste.  

Select the Initial Syringe Wash step to clean the syringes. Skip this option if you are certain that the 
syringes are clean. 

Setting the Initial Syringe Wash step parameters 

Parameter Value  Notes 

Wash cycles 1–10 
Default: 3 

Increase the number of wash cycles to better clean the 
syringes. Note that increasing the number of cycles 
increases the time of the assay and consumption of 
reagents, and affects wear on the syringes. 

Add Denaturation Mixture 
The Denaturation Mixture prepares the reaction for denaturation and may include denaturant, 
reductant, internal standard, and buffer based on user-specified experimental design. The 
Denaturation Mixture is made during the Reagent Plate Setup protocol as the components are 
automatically transferred from the Master Plate into the Denaturation Mixture plate.  

During the In-Solution Digestion protocol Denaturation Mixture is drawn from deck location 3 and 
dispensed into each Sample Plate.  

When to select this option 

Select this option when are adding denaturant, reductant, internal standard or buffer to the sample 
plates. You may customize the components to suite your experimental plan.  

Setting the Add Denaturation Mixture step parameters 
 

Parameter Value  Notes 

Volume 1–250 μL 
Default: 30 

The volume is determined in the ISDC. 

Mix Cycles 0-30 cycles 
Default: 15  

The default value for Mix Cycles is 15. This value may be 
increased as needed for mixing larger volumes.  

Wash cycles 0–10 
Default: 3 

Generally, the syringes should be washed as part of this step. 
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Incubation (denaturation- off deck) 
The denaturation incubation step occurs off deck. Place sealing film on the samples. The incubation 
time is sample dependent.   

When to select this option 

This step is selected in a default protocol. Select this option when incubation for denaturation or 
reduction is required.  If selected, the protocol will pause allowing the sample plates to be removed.  
After incubation is complete and the sample plates have been returned to their original positions, the 
protocol will resume. 

Add Alkylant 
When selected, this step adds alkylant from deck location 7 and dispenses into each of the Sample 
Plates. Depending on the specific reagent used for alkylation, the reaction may be light sensitive.  To 
protect the alkylation reaction from light, the Sample Plates are automatically covered with Wash 
Plates from the stack at deck location 2 for the duration of this incubation step. 

When to select this option 

This step is selected in a default protocol. Select this step when an alkylation step is required. 

Setting the Add Alkylant step parameters 
 

Parameter Value  Notes 

Volume 1-250 μL 
Default: 6 

The volume is determined in the ISDC. 

Mix Cycles 0-30 cycles 
Default: 15 

The default value for Mix Cycles is 15. This value may be 
increased as needed for mixing larger volumes. 

Wash cycles 0–10 
Default: 3 

Generally, the syringes should be washed as part of this step. 

 

Incubation (Alkylation 0n deck) 
Incubation for the alkylation step is at ambient temperature and occurs at deck locations 5, 6, 8 and 
9 for the designated time. The default time is 45 min. If the Add Alkylant step is NOT selected the 
incubation step will not be performed. 

At the end of the incubation the Wash Plates are removed from the top of the sample plates and 
returned to deck position 2.  
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Add Diluent Mixture 
The Diluent Mixture prepares the reaction for digestion by diluting the denaturant in the sample with 
buffer to a concentration in which the protease is active and optionally adding a reductant to quench 
unreacted alkylant. The Diluent Mixture is made during the Reagent Plate Setup protocol as the 
specified components are automatically transferred from the Master Plate into the Diluent Mixture 
plate. During the In-Solution Digestion protocol, the volume of Diluent Mixture is transferred from 
the reagent plate at deck location 3 into each of the sample plates. 

When to select this option 

This step is selected in a default protocol. Select this step when a dilution is required to change the 
buffer composition of the samples or when unreacted alkylant requires quenching.  

Setting the Add Denaturation Mixture step parameters 
 

Parameter Value  Notes 

Volume 1–250 μL 
Default: 210 

The volume is determined in the ISDC. 

Mix Cycles 0-30 cycles 
Default: 15 

The default value for Mix Cycles is 15. This value may be 
increased as needed for mixing larger volumes. 

Wash cycles 0–10 
Default: 3 

Generally, the syringes should be washed as part of this step. 

Add Protease 
This step adds the selected volume of proteolytic enzyme from plate 4 to your sample plates at deck 
location 5, 6, 8 and 9. The protocol is designed to accommodate the enzyme of choice. Additional 
enzyme may be added to the sample plates using the Single Liquid Addition Utility in the Workflow 
Navigator.  

When to select this option 

This step is selected in a default protocol. Select this step when enzymatic digestion is required. 

Setting the Add Denaturation Mixture step parameters 
 

Parameter Value  Notes 

Volume 1–250 μL 
Default: 9 

The volume of protease depends on experimental design and is 
determined in the ISDC. 

Mix Cycles 0-30 cycles 
Default: 15 

The default value for Mix Cycles is 15. This value may be 
increased as needed for mixing larger volumes. 
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Wash cycles 0–10 
Default: 3 

Generally, the syringes should be washed as part of this step. 

 
 

 

Final Syringe Wash 
The Final Syringe Wash uses deionized water from the wash station to flush any potential 
contaminants from the syringes. The head performs these washes on the wash station. For the Final 
Syringe Wash, the syringes aspirate 250 μL of fresh deionized using the bare probes and dispenses 
used deionized water to waste at an offset between the chimneys on the wash station. 

When to select this option 

Select Final Syringe Wash after each run to clean the syringes thoroughly before running a different 
assay. In the default protocol, this step is selected. 

Setting the Final Syringe Wash step parameters 
 

Parameter Value  Notes 

Wash cycles 1–10 
Default: 3 

Increase the number of wash cycles to better clean the 
syringes.  

 

NOTE The amount of carryover in the syringe (expressed as dilution of the starting sample) depends on 
the total number of syringe wash cycles. Five cycles give a dilution of up to 105. In cases where 
carryover is a major concern, increasing the number of iterations also increases the dilution factor, 
but with a cost of increased assay time and reduced syringe lifetime. 

 
  



 

AssayMAP In-Solution Digestion Protocol Guide 33 

Automation Protocol Steps 
This section describes the basic movements of the automation when a default protocol is selected with the Number of 
Sample Plates equal to 4. Changing the selections or deselecting options will alter the movement.  
 
Head moves to Deck Position Action: 
Reagent Plate Setup Protocol 

7 Check deck location 
1 Washes syringes 
6 Load pipette tips 
2 Parks pipette tips  
6 Returns unwanted pipette tips to tip box 
2 Picks up pipette tips and moves them to the correct side of the 

Cartridge and Tip Seating Station 
8 Aspirates Alkylant from Master Reagent Plate 
7 Dispenses Alkylant into Alkylant plate. Repeats for the number of 

columns.  
2 Parks used pipette tips. Loads clean pipette tips. 
5 Moves Denaturation Mixture Plate and stacks on Alkylant Plate 
2 Loads pipette tips 
8 Aspirates Protease from Master Reagent Plate 
4 Dispense Protease into Protease Plate. Repeats for number of 

columns. 
2 Parks used pipette tips. Loads clean pipette tips 
8 Aspirates Denaturation Mixture from Master Reagent Plate 
7 Dispenses Denaturation Mixture into Denaturation Mixture Plate. 

Repeats for the number of columns.  
2 Parks used tips 

Plate Stacking Protocol (first step of In-Solution Digestion Protocol) 
2 Checks the plate 
9 Moves Stringent Wash Plate 4 to deck location 2 

8, 6, 5, 3 (in that order) Moves Stringent Wash Plates 3, 2, 1 and then the Protease Lid to 
deck location 2 

In-Solution Digestion Protocol 
2 Checks stack 
7 Checks stack 
2 Moves Protease Lid plate to deck location 4 

Initial Syringe Wash  
1 Performs Initial Syringe Wash Step, repeats for the number of cycles 

Add Denaturation Mixture   
7 Aspirates Denaturation Mixture 
5 Dispenses Denaturation Mixture into Sample plate 1 
1 Washes syringes 
2 Moves Stringent Syringe wash plate from deck location 2 onto plate at 

deck location 5 and performs Stringent Syringe Wash 
1 Washes syringes, repeats for the number of cycles 

Repeats steps for sample plates in positions 6, 8, and 9, in that order 
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Returns all Stringent Syringe Wash plates at deck locations 9,8,6 and 5 to the plate stack in position 2 
preserving the plate order so that the same Stringent Syringe Wash plates are used for their respective 
Sample plates.  
Incubation: Off deck incubation step for denaturation 

7 Moves the Denaturation Mixture plate from deck position 7 to deck 
position 3 

1 Homes the syringes and performs a tip touch to remove any liquid that 
may have been expelled. 

Add Alkylant  
7 Aspirates Alkylant 
5 Dispense Alkylant in Sample plate 1 and Mixes for the number of 

cycles 
1 Washes syringes 
2 Moves Stringent Syringe Wash plate on to the Sample Plate in deck 

position 5 
5 Performs Stringent Syringe Wash 
1 Washes syringes, repeats for the number of cycles 

Repeats steps for sample plates in positions 6, 8, and 9 and pauses for the on-deck Incubation for 
Alkylation 

3 Moves Denaturation Mixture plate from deck location 3 to deck 
location 7, uncovering the Diluent Mixture plate at deck location 3 

Add Diluent Mixture  
5 Removes Stringent Syringe Wash plate from Sample Plate 1 and 

returns it to the stack at deck position 2 
3 Aspirates Diluent Mixture  
5 Dispenses Diluent Mixture into Sample Plate 1 and mixes for the 

number of cycles 
1 Washes syringes 
2 Moves Stringent Syringe Wash plate to deck position 5 
5 Performs Stringent Syringe Wash 
1 Washes syringes, repeats for the number of cycles 

Repeats steps for sample plates in positions 6, 8, and 9 
4 Moves the Protease Lid plate to deck position 3 

Add Protease  
5 Removed Stringent Syringe Wash plate from Sample Plate 1 and 

returns it to the stack at deck position 2 
4 Aspirates Protease 
5 Dispenses Protease into Sample Plate 1 and mixes for the number of 

cycles 
1 Washes syringes 
2 Moves Stringent Syringe Wash plate to deck position 5 
5 Performs Stringent Syringe Wash 
1 Washes syringes, repeats for the number of cycles 

Repeats steps for sample plates in positions 6, 8, and 9 
Restacks Protease Lid and Stringent Syringe Wash plates at deck position 2 

Final Syringe Wash  
1 Performs Final Syringe wash, repeats for the number of cycles  
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