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Abstract

Scope:

To describe the procedure for the lysis, reduction/alkylation, trypsin digestion, and clean-up of tissue. Lysis will
cover the lysing of tissue and protein concentration. Acetone precipitation will cover the precipitation of proteins.
Digestion will cover the process for digesting 100 pg of protein using the Agilent AssayMap Bravo Robot and
Promega Rapid Trypsin/LysC. The clean-up of the cells will cover the desalting process on the Agilent AssayMap
Bravo and the subsequent preparation of the samples for LC/MS peptide analysis.

Expected Outcome/Data:
Cell samples lysed, digested, and desalted for analysis on MS instrument. Samples to be analyzed within one or
two days of desalting.

Guidelines

Definitions:

1. ACN is Acetonitrile

2. BCA is Bicinchoninic Acid Assay

3. 1AA is lodoacetamide

4. MeOH is Methyl Alcohol/Methanol

5. TCEP is Tris(2-carboxyethyl)phosphine
6. TFA is Trifluoroacetic Acid

7. TFE is Tetrafluoroethylene
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Materials

Reagents:
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. Water: (H,0), Milli-Q System Water

. Methyl Alcohol (Methanol), Fisher, A452

. Acetone, Fisher A949

. 2,2,2 Trifluoroethanol, Fisher, AC139750250

. lodoacetamide, Single Use, Fisher, PI90034

. TCEP, Fisher, P177720

. Rapid Trypsin/LysC Digestion Kit, Promega, CS196901
. Formic Acid, Sigma-Aldrich, F-0507

. Trifluoroacetic Acid, 99.5%, Acros, AC29831

. Trizma Base, minimum 99.9% titration, Sigma, T1503
. Pierce Formic Acid Ampules, Fisher, PI28905

. Optima Water, LCMS Grade, Fisher, W6-1

. Acetonitrile, Fisher, A9984

. NP-40 Detergent Surfactant Amps, Fisher, P128324

. Ethylenediaminetetraacetic Acid (EDTA), Sigma, EDS
. Halt Protease Inhibitor Cocktails, Fisher, P178430

. Pierce BCA Protein Assay Kit, Fisher, P123225

Equipment:

N O o0 b WO DN P

. Ultrasonic Cleaner, Branson
. Incubator, Thermo Scientific

. Spectrophotometer, SpectraMax M2€, Molecular Devices
. AssayMap Bravo Robot, Agilent

. PlateLoc, Agilent

. C18 Cartridges, Agilent 5190-6532

. Orbitrap Fusion, ThermoScientific

Reagent Preparation

1.

Stock solution of 500mL Lysis Buffer:

3.03g Trizma Base (50mM)

4.39 Sodium Chloride (150mM)

5mL Nonidet 40 (1%)

0.1469g EDTA (1

Dissolve in 400mL Milli-Q H,0 and gs to 500mL

Store at 4°C

Working Lysis Buffer:
Put 10mL stock lysis buffer in 15mL conical
Add 100uL HALT inhibitor to conical
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Vortex and keep on ice until use

3. Stock of 75:25 Acetone: Methanol (to be kept at -20°C)
15mL Acetone + 5mL Methanol into scintillation vial

4. Stock of 100mM Tris pH 8.0
6.057g Trizma Base into 500mL Milli-Q H,O

Completely dissolve Tris. Adjust to pH 8.0

5. Stock of 60% Formic Acid
Add 12mL Formic Acid slowly to 8mL Milli-Q H,O in a scintillation vial

6. Stock of 0.1% Formic Acid
Add 1 Formic Acid Ampule to 1L bottle of Optima Water

7. Stock of Equilibration Buffer: 0.1% TFA
Add 1mL Trifluoroacetic Acid to 999mL Milli-Q H,0

8. Stock of Priming and Syringe Wash Solution: 100% ACN, 0.1%TFA
Add TmL Trifluoroacetic Acid to 999mL Milli-Q H,0

9. Stock of Elution Buffer: 70% ACN, 0.1% TFA
Add TmL Trifluoroacetic Acid to 700mL Acetonitrile and 299mL Milli-Q H,0

Safety warnings

[ I Safety glasses or goggles, proper gloves, and a lab coat required. The area should be adequately
vented and a lab mat placed underneath all solutions

2. Warning: Trifluoroacetic Acid and Formic Acid: HARMFUL OR FATAL IF SWALLOWED. Vapor harmful.

Affects the central nervous system. Causes severe eye irritation and respiratory tract irritation. May be
harmful if absorbed through skin. Chronic exposure can cause adverse liver, kidney, and blood effects.
Flammable liquid and vapor.
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Lysis/Concentration Assay

1

Place 5-10 sections of tissue in an Eppendorf tube and keep on ice.

Add & 200 pL lysis buffer to tubes and vortex for 30-60 seconds.

Place tubes in dry ice for &) 00:05:00

Defrost tubes on wet ice for &) 00:05:00 and then vortex briefly.

Add ice to water in the sonicator to make an icy slurry.

Sonicate samples in ice bath for ) 00:10:00 and vortex.

Spin tubes in microcentrifuge for @) 00:05:00 at 14000rpm.

Pipet supernatant into new labeled Eppendorf tube. Discard pelleted tissue.

Determine protein concentration of samples via Pierce BCA Protein Assay Kkit:
Prepare BSA standard curve with lysis buffer following BCA kit instructions.

Pipette & 25 L of standards into the “curve” wells in a clear flat bottom plate.
Pipette & 20 uL of lysis buffer into the sample wells.

Pipette & 5 uL of sample into each sample well and mix 5x.

1.
2.
3.
4.
5. Prepare working reagent as instructed in BCA protocol.
6.Add 4 200 puL working reagent to each curve/sample well.
7. Incubate samples for @) 00:30:00 at § 37°C .

8.

Add template to Softmax Pro during Q') 00:30:00 incubation, with 5x dilution for

samples.
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9. Read plate at an absorbance of 562 nm.
10. Export results into BCA excel workbook to determine volume for 100ug of protein for
the precipitation.

Acetone Precipitation

10 Add & 100 ug of protein sample to 1.2mL square Abgene plate.

11 Add lysis buffer to the sample to equal & 100 pL -

12 Add & 300 uL ice cold 75:25 acetone:methanol to the sample.

13 Seal plate with sealing mat and agitate gently by hand. Incubate for @) 02:00:00 at
§ -80°C . Alternatively, incubate overnightat § -20 °C . Place plate rotor in cold

centrifugeat § 4°C .

14 Remove plate from freezer and centrifuge samples for @) 00:15:00 at 4000 RPM.

When removing from centrifuge, place on ice or cold block to prevent pellet from
dislodging.

15 Carefully remove and discard supernatent.

16 Add & 300 uL of ice cold acetone to all samples and spin for &) 00:15:00 at 4000
RPM.
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17

Remove and discard supernatent. Briefly allow residual acetone to evaporate from the
plate at room temperature. The drying should only be as long as it takes to get TFE and
Tris ready to add. Do not over-dry the pellet, or it may not dissolve properly.

100ug Digestion

18

19

20

Prepare (items) for use on Bravo:
1. Prepare 100nM TCEP (Make the following for each column used on Bravo)

Add &4 42 yL of 0.5M TCEP + &4 168 uL of Rapid Trypsin Digestion Buffer
Add 4 25uL toeach wellin a Greiner clear U bottom plate

2. Prepare 200mM IAA (Make the following for each column used on Bravo)
Dilute 1 vial of pre-weighed IAA with & 100 uL of Rapid Trypsin Digestion Buffer

Add 4 84 yL of 0.5MIAA + 4 126 uL of Rapid Trypsin Digestion Buffer
Add Z4 25 puL toeach wellin a Greiner clear U bottom plate

3. Add &4 100 uL of Rapid Trypsin Digestion Buffer to each well in a 1.2mL Abgene
plate.

Resuspend the 100ug pelletin & 10 uL of neat TFEand 4 10 uL of 100mM Tris (pH
8.0). Vortex gently or use T-shake on Bravo at max speed for Q') 00:02:00 .

Set up automation with Bravo In-Solution Digestion: Single Plate v1.0:
1. Browse for a Method:

VWorks Workspace->Methods-AM In Solution Digestion Single Plate v1.0->DARPA
in Solution Digestion

(or most current digestion method)
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21

22

23

24

25

2. Load Values

3. Place plates/reservoirs with lids on appropriate spots on robot deck.

In-Solution Digestion: Single Plate

A. Select Method D. Update Deck Layout ==

Browse for a Method: [C:/VWorks Workspace/Methods/AM In Solution Dige __.. U g Update Deck Layout /U olume [}
Method Loaded: | DARPA digest120916 Load Values o — = e e

Method Status: [Processing the chosen parameters for DARPA

Gigest120916 <Pos 1 Wash Station> <Pos 2 Tip Seating Station> | [~ <Pos 3 Lid Hotel 2> (® Run Digestion
AM Wash Station *Empty* *Empty Location. Reserved T ————
for Lids* @ Pause

41 Restore Defaults

B. Input Sample Settings <Pos 4 Sample Flate> <Pos 5 Denaturation <Pos 6 Alylant>
Setting Value 96 AbGene 1127, tmL 96 Greiner 650201_U- 96 Greiner 650207_U- (5] Full Screen On/Off

Deep Well, Square Wel, || Bottom, Clear PolyPro Bottom, White PolyPro =
Sample Plate Labware [96 AbGene 1127, 1mL Deep Well, Square Well, Round B ~ | Round Bottorn

4 App Library

Sample Plate Lidded ®
" o7 Lot 1> <hos 5 Dluent Moture> <os 5 Nones Save Method

*Empty Location. Reserved | |96 G - Empty* Name
Starting Sample Volume [uL] 20 Ml it Gl ey

Overwrite if Name Exists: I

Number of Full Columns of Samples 2

Save

C. Input Addition Step Settings

Reagent  Addition Pause Use Number
Addition Deck Volume  Mixing Incubation Incubation  After Plate Tipsfor  of Wash
Number Addition Name Location _[ul] _Cycles Time[min] Temp[*C] _Addition Labware Selection Lidded _Addition _Cycles
1 [Denaturation Mixture <] s 5 15 50 jorF - @ [96 Greiner 650201_U-Bottom, Clear PolyPro  ~|  # r g
2 [Alkylant <] & 5 15 30 oFF @ [96 Greiner 650207_U-Bottom, White PolyPro  +| & r 3
3 [Diluent Mixture -] 8 /65 15 o JorF - @ |96 Greiner 650201_U-Bottom, Clear PolyPro  ~| & r g
4 [None <] 0 9 o forF % [None - ow r g

1018 AM

12/18/2018

A Rl

Reduce with & 5 pL of 100mM TCEP at room temperature for &) 00:30:00 . Bravo

will pause after addition. Place IAA plate on Bravo deck and restart.

Akylate with & 5L of 200mM IAA in the dark at room temperature for ) 00:30:00

(place in drawer below Bravo). Bravo will pause after addition.

Add & 65 puL of Rapid Trypsin Digestion Buffer to sample with Bravo.

While Bravo is adding diluent, prepare Promega Rapid Trypsin by adding & 100 yL of

Promega Resuspension Buffer to 1 bottle of rapid trypsin.

Add 4 4 puL prepared Tug/ul Rapid Trypsin manually to each well (1:25

enzyme:protein).

protocols.io | https://dx.doi.org/10.17504/protocols.io.z3pf8mn August 30, 2019

8/10


https://www.protocols.io/
https://www.protocols.io/
https://dx.doi.org/10.17504/protocols.io.z3pf8mn

€3} protocols.io Partof SPRINGERNATURE

26

27

28

29

30

Replace sealing mat or seal plate with PlateLoc and gently shake.

Incubate plate at § 55°C for &) 00:45:00

Remove plate from incubator and pulse in centrifuge for ) 00:00:20 to move any

condensation back into the wells.

Add & 5puL 60% Formic Acid manually to each well.

Seal plate with sealing mat or aluminum seal using PlateLoc and either prepare for
desalting or place plate in § -80 °C for future use.

Desalting Samples

31

32

Prepare items for use on Bravo and place on plate deck.
* Columns filled in 12 well reservoir plates will correspond to sample columns filled in
PCR plate:

1. Prepare Equilibration plate by adding & 4.2 mL Equilibration buffer to wells
2. Prepare Priming and Syringe plate by adding & 4.2 mL Priming and Syringe wash

buffer to wells.
3. Prepare Elution plate by adding & 4.2 mL Elution buffer to each column.
4. Make sure that water wash bottles are full to the top.
5. Place C18 cartridges on tip deck corresponding to number of samples.
6.Add &4 30puL of sample to Eppendorf PCR plate (this includes 10 uL overage).

7. Centrifuge plate at 40009 for Q') 00:02:00 to pellet any debris and remove bubbles.

Open Peptide Cleanup v.2.0 in App Library:
1. Set columns for the amount of samples.

2.Load &4 21uL of sample.
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33

34

3.Elutein & 20 uL of sample.

4. Run Program.

Place plate in SpeedVac for approximately Q') 00:30:00 . Continue checking until

samples are completely dried.

If finished, seal plate with aluminum seal or PCR cap strips and placein § -80 °C for

future use.

Preparing Samples for Instrument - Reconstitute Dried Sample

35

36

37

38

39

40

41

Label Eppendorf tubes and place vial inserts into each one.

Label LC autosampler vials and set aside.

Add &4 20 puL of 0.1% Formic Acid to each well, pipetting up and down 10x. This will

make a 1lug/uL solution for analysis.

Pipette sample into respective vial insert/tube.

Briefly spin tube to remove any air bubbles in insert.

Use forceps to move into labeled LC vial and cap.

Storein § -20°C freezer until ready for instrument.
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