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Disclaimer

This protocol is for research purposes only.

Abstract

This protocol details steps in high-throughput measurement of isoprenol (IP) with the Agilent RapidFire 400
coupled with Agilent 6460 QqQ system, and subsequent data processing using the Agilent Quantitative analysis
software. This analytical assay provides accurate and high-throughput quantitation of IP from a broad variety of
sample types, such as microbial fermentation cultures, chemical overlays, intracellular cell lysate, etc. The
protocol provides flexible options for measurements of small number of samples or ultra high-throughput
screening of thousands samples per day.
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Materials

&3 Acetonitrile LCMS quality JT Baker Catalog #9829-02

&3 Water LC-MS grade B&J Brand VWR International (Avantor) Catalog #BJLC365-2.5

&3 Cis-3-Hexenyl Acetate Merck MilliporeSigma (Sigma-Aldrich) Catalog #W317101

&3 3-METHYL-3-BUTEN-1-YL ACETATE Merck MilliporeSigma (Sigma-Aldrich) Catalog #5881171
Bio-Rad hard shell 96-well PCR plate (Bio-Rad part number HSP9601) or other equivalent RapidFire compatible

96-Well plate.

LC compatible non adhesive alumni seal (Agilent part number: 06644-001)
PlateLoc Thermal Microplate Sealer or equivalent type

BioMek FX or any equivalent liquid transfer automation platform

Equipment
RapidFire 400 NAME
High-throughput liquid chromatography TYPE
Agilent BRAND
G9532AA SKU
. - LIN

https://www.agilent.com/en/product/liquid-chromatography-mass-spectrometry-lc-ms/Ic-ms- K
instruments/high-throughput-Ic-ms/rapidfire-400
i
=C

Troubleshooting
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Safety warnings

O = Wear proper PPE (gloves, safety goggles, and lab coat), and prepare solvents in a chemical fume
hood.

= Store organic solvents in a flammable solvent storage cabinet when not in use.
= Always prepare necessary control samples to validate sample preparation procedures.

= Dispose of used solvents and samples in accordance with your institute's Environmental, Health, and
Safety requirements.

Before start

Refill RapidFire pumps with sufficient volumes of the following solvents to complete the analysis:
= L CMS grade water for pump 1.

= LCMS grade water for pump 2.
= | CMS grade methanol for pump 3.
Verify MS status:

= Perform Check-tune of QqQ system to ensure it passes calibration criteria. Service the QqQ and perform
autotune if check-tune fails.

= Perform a quality control (QC) run to ensure QC compound peak full width at half maximum (FWHW), shape,
and intensity are within quality standard range.
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Isoprenol (IP) standard preparation

1 Prepare internal standard (IS) stock of Cis-3-Hexenyl Acetate (CAS: 3681-71-8) in

methanol at  [M1 10 millimolar (mM) .

2 Prepare general diluent solution of [mM150 micromolar (uM) ISin  [M15 % volume

Methanol (MeOH). This general diluent is used for diluting samples and preparing
calibration standard diluent.

3 Prepare sample matrix that contains everything that is present in the typical sample
except IP.

Note

A typical sample suitable for this protocol could be but not limited to microbial
fermentation broth, IP trapping overlay such as dodecane, or extracted intracellular lysate
of a microbial culture.

4 Prepare the calibration standard diluent (diluent used for generating calibration
standards at a serial of concentrations) by spiking the same volume ratio of sample
matrix into general diluent solution used to prepare test samples.

Note

Proper determination of sample dilution factor is important to make sure IP measurement
is in calibration linear range.

S Prepare IP standard stock at [mM1100 millimolar (mM) in MeOH. Prepare the highest

concentration IP calibration standard at M1 5 millimolar (mM) (430 mg/L) by diluting IP

standard stock in calibration standard diluent.

Note

IP standard calibration range can be adjusted to fit estimated sample IP amount and
chosen sample dilution factor.

6 Perform serial dilution of the highest concentration standard in calibration standard
diluent by a dilution factor of 2.
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7 Leave one well containing Calibration standard diluent as Blank. At least & 50 yL of

blank and each standard are needed.

Sample preparation

8 Calculate the volumes of general diluent solution and test samples that are needed to
prepare & 100 uL Per sample Wwith predetermined sample dilution factors. The

following steps use dilution factor of 2 as an example.

9 Transfer 50 uL of general diluent solution (5% Methanol with the internal standard) to
wells of Bio-Rad 96-well PCR plate that were designated for samples. Leave wells
designated to Blank, QC, Calibration standards, and controls empty.

@O0000000000 |
Q0000000000 @®| s
Q00000000000 | gcortons
»OO0000000000@®
000000000000 | @~
00000000000 ® O sama
-OO0000000000® e
OO0 000000000@ || (s

—

Example analytical plate layout. Calibration standards could be arranged together with
samples in one plate, or be prepared in a separate plate. For every plate that contains test
samples, controls and QC are required, but their well locations could be random.

Note

Using automated liquid handler reduces human error and increases accuracy and
throughput, especially when multiple dilution factors are used and sample locations are
randomized.
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10  Transfer the test samples (at least 300 uL per well) to the sample well locations of 96
deep-well plates, then centrifuge at 3,200 rcfat § 4 °C for 30 minutes.

Note

The centrifugation time could be reduced when spinning at a higher centrifugation force.
Alternatively, samples matrix could be removed through filtration process using
commercially available filter plates, such as Agilent Captiva EMR-Lipid plate (Part Number:

5190-1001).

11 Transfer 50 uL of test samples from 96 deep-well sample plate, into the Bio-Rad 96-well
PCR plate containing the general diluent solution (see Step 9).

Note

Using automated liquid handler reduces human error and increases accuracy and
throughput, especially when multiple dilution factors are used and sample locations are

randomized.

12 Finish preparing analysis plates by manually filling Blank, QC, Calibration standards and
controls, then sealing the sample plate with LC compatible non adhesive alumni seal.

Store the plates in  § -20 °C if they are not processed immediately.

Prepare RapidFire-MS system

13 Condition RapidFire pumps by purging pumps 1, 2, and 3 at 5 mL/min flow rate, and
pump 4 at 10 RPM for 5 minutes.

14 Change the flow rates of pump 1, 2, and 3 to that of the running method, and change
pump 4 speed to 3 RPM. Close the purge valves of pump 1, 2, and 3 afterwards.

A

B

RapidFire pump

Flow rate (mL/min)
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A B

Pump 1 1.25
Pump 2 0.5
Pump 3 0.5

RapidFire pump flow rates for IP and internal standard quantitation

15 Check the back pressure of RapidFire high-throughput mass spectrometry system.
Monitor all pump's pressure until they are stabilized at expected range.

A B © D

RapidFire Pump 1 pressure Pump 2 pressure Pump 3 pressure
state (Mpa) (Mpa) (Mpa)

Aspirate 4.06 ~ 415 0.67 ~ 0.72 1.55 ~ 1.70

Load 4.08 ~ 415 0.67 ~ 0.72 1.55 ~ 1.70

Extra Wash 0.72 ~0.74 1.46 ~ 1.47 1.55 ~ 1.70

Elute 0.72 ~0.74 0.72 ~ 0.79 2.20~2.23

RapidFire-QqQ system pumps back pressures at the method flow rates in each cycle state

Note

Pay close attention to the pressure of all the pumps. Make sure they are stable at the
expected range before starting your run. Diagnose and service RapidFire if pump pressure
exceeds normal range.

16 Load all sample plates in RapidFire stacker.
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RapidFire plate stacker with loaded sample plates

RapidFire and QQQ method parameters

17 Create and save a RapidFire method using the following RapidFire Cycle parameters and

pump flow rates:

A B C

State Time (ms) Flow rate (mL/min)
Aspirate 600

Load 3000 1.25

Extra Wash | O 0.5
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A B C
Elute 5000 0.5
Reequilibrat | 500 1.25
e

RapidFire Cycle duration and flow rates for IP and internal standard quantitation

18 Install and condition RapidFire C18 & 4 uL Type C cartridge (Agilent Part Number:
G9205A).

Note

Tracking sample counts on the working C18 cartridge and Install multiple ones if the
number of total injection samples is greater than the maximum allowed injections per
cartridge. Use the same cartridge type name if multiple C18 cartridges are installed.

19  Create and save a Agilent 6460 QqQ acquisition method that uses the following source

parameters:
A B
Gas Flow (L/min) 10
Gas Temperature 300

Vaporizer Temperature 300

Nebulizer pressure 30
Capillary Voltage 3500
Corona Current (uA) 4

Source parameters setting for IP and internal standard quantitation

20 Update the Agilent 6460 QgQ acquisition method with the following MRM acquisition
parameters:
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A B C D E F
Compound name Precursor Product Dwell CE Polarity
(m/z) (m/z) time

(ms)
Cis-3- 1431 83.2 50 5 Positive

Hexenyl Acetate

Isoprenol 69.2 41.2 50 12 Positive

MRM acquisition parameters setting for IP and internal standard quantitation

Set up RapidFire-MS analysis

21 Create plate maps that contain the desired RapidFire injection sequences.

RapidFire Sequence PlateMap Editor: YChen_IP_Fullplate.fmap - X
File
Plate Size Matrix Stations Wash Stations
o L2 ][z ][=s][*] ]| [#a][os]
O 384 Wells
O 1536 Wells
Select By 11 12
@® Row
O Column
A
Sequences
b
B
D
E
F
NV
New | &
Delete ;
H
Additional Functions Curmrent Sequence
Del 300~ s Flush 60~ s WASH1 WASH1 WASH2 WASH2 A1 A2 A3 A4 A5 A6 A7 AB A3 A10 A11 A12B1
i) 2 o =l B2B3 B4 B5B6 B7B3 BIB10B11 B12C1C2C3C4C5C6C7CBCICI0CTT C12
D1D2D3D4D5D6D7D8DSD10D11 D12E1 E2E3 E4 ESEE E7EBESETD
E11E12F1F2F3FAF5 F6F7FBFS F10 F11F12G1G2G3 G4 G5 G6G7 GBGY
G10G11G12 H1 H2 H3 H4 H5 H6 H7 HB H9 H10 H11 H12 WASH1 WASH1
WASH2 WASH2

Example platemap that contains RapidFire injection sequence of a full 96-well sample plate
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22 Create and save a batch file when the application runs single plate analysis or plates with
multiple different injection sequences.

RapidFire Batch Specification Editor: Batch Mode - m| e
File
RF000DD1
MS Inteface  MassHunter QQQ ~|  Plate Type |96 Wels |
Seguence Plate Barcode RF Methad Cartridge M5 Method
A (¥ | Chen |IP APClm

YChen_IP_APCl.m A

Example Batch file that contains plate info(Barcode etc) and their respective injection
sequence, RapidFire method, Cartridge choice, and MS method.

23 Load the saved batch file under RapidFire Ul File drop down menu. Click the green arrow
button and follow the prompt to start the plateset.
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RapidFire : cfgs(6.2.0)_£5G2335M102
File  Batch Configuration Tools  System Tocls |

Plateset Run Controls

® P 00 i

() Plates (@) Sequences

Currently loaded Batch/Fun Template

IE.“-AgiIent\Hq:id Fire\RF Batch Files'\YChen\YChen_isop

RapidFire Ul plateset run control panel

24  Create and save a Run Template file when the application runs high-throughput screen
assay that analyze numerous full sample plates or plates with same injection sequence.
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B RapidFire Batch Specification Editor: Run Template Mode: Yan_FullPlate_IP.rfrun - O X
File
Yan_FullPlate_IP
MS Inteface | MassHurter QQQ | Plate Type [95Wels |
Sequence RF Method Cartridge MS Method
L I: nen | P ;l Im

YChen_IP_APClm ~

Example Run Template file that contains RapidFire injection sequence, RapidFire method,
Cartridge choice, and MS method.

25 Create sample path file according to analytical sample plate layout. Fill in applied
barcode information, well position, Sample name (File name), Sample type, assigned
Calibration standard Levels and sample dilution factor(s).
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| Barcode  Well Posiion sample name Sampe name_id Sampletype Level Di Run Template
RF_000043 Y Culure_Tube 24C_Ohr_001 Culture Tube 24C_Ohr_001 Sampie 2 Yan_FullPlate IP
|RF_000043 AZ Culture_Tube 24C_0Ohr_0D02 Culture Tube 24C 0Ohr_002 Sample 2 Yan_FullPiste_IP
RF_000043 A3 Cutture_Tube 24C_Ohr_003 Cuiture_Tube 24C_Chr_003 Sampie 2 Yan_FullPlate_IP
RF_000043 Al Culure_Tube_24C_Ohr_004 Culture_Tube 24C_Ohr_004 Sampie 2 Yan_FulPiate_IP
RF_000043 a5 Culure_Tube 24C_Ohr_005 Culture Tube 24C_Ohr_005 Sampie 2 Yan_FulPiste P
|RF_000043 A6 Culture_Tube 24C Ohr_006 Culture_Tubs 24C_0Ohr_006 Sample 2 Yan_FullPiste_IP
RF_000043 AT Cuture_Tube _24C_Ohr_007 Cuiture_Tube_24C_Chr_007 Sample 2 Yan_FullPlate_IP
RF_000043 A8 Culture_Tube_24C_Ohr_008 Cultore_Tube 24C_Ohr_008 Sampie 2 Yan_FullPiste P
RF_000043 A9 Culure_Tube 24C_Ohe_009 Culture_Tube 24C_Ohr_009 Sampie 2 Yan_fullPiste P
RF_000043 A0 Culture_Tube_24C_0Ohr_010 Cuiture_Tube_24C_Ohr_010 Sampie 2 Yan_FuliPlate_IP
RF_000043 At Culture_Tube_24C_Ohr_011 Cuiture_Tube_24C_0hr_011 Sample 2 Yan_FullPiate_IP
RF_000043 A2 Culure_Tube 24C_Ohr_012 Culture_Tube_24C_Ohr_012 Sampie 2 Yan_FullPiste P
RF_000043 B1 Culure_Tube 24C_Ohr 013 Cullure_Tube 24C_ohr_013 Sampie 2 Yan_FulPiate |P
RF_000043 B2 Culture_Tube_24C_0Ohr_014 Culture_Tubs_24C_0Ohr_014 Sample 2 Yan_FullPlate_IP
RF_0C0043 B3 Culture_Tube_24C_0Ohr_015 Culture_Tube_24C_Ohr_015 Sample 2 Yan_FuliPlate_IP
RF_000043 = Culure_Tube 24C_Ohr_ 016 Culture_Tube 24C_Ohr_016 Sampie 2 Yan_FullPiate_IP
RF_000043 B5 Culure_Tube 24C_Ohr_017 Cultwre_Tube 24C_Ohr_017 Sample 2 Yan_FullPlate P
RF_000043 B6 Culture_Tube_24C_Ohr_018 Culture_Tube_24C_Ohr_018 Sample 2 Yan_FullPiste_IP
RF_000043 BT Culture_Tube_24C_Ohr_019 Culture_Tube_24C_0Ohr_019 Sample 2 Yan_FuliPlate_IP
RE_000043 B8 Culture_Tube 24C_Ohr_020 Culture_Tube 24C_Ohr_020 Sampie 2 Yan_FulPiate_IP
|RF_000043 B Culture_Tube 24C_Ohr_021 Culture_Tube 24C_Ohr_071 Sample 2 Yan_FullPlate_IP
|RF_000043 B10 Culture_Tube_24C_0Ohr_022 Culture_Tube_24C_Ohr_022 Sample 2 Yan_FullPiate_IP
RF_000043 Bi1 Culture_Tube 24C_Ohr_023 Culture_Tube 24C_Ohr 023 Sample 2 Yan_FuliPiate_IP
RF_000043 [Biz Icuture_Tube 24C_0hr_024 Culture_Tube 24C_Ohr_024 Sampie 2 Yan_FulPiate_IP
|RF_000043 (8] Culture_Tube 24C_Ohr_025 Culture Tube_24C Ohr_025 Sample 2 Yan_FuliPiste_IP
|RF_000043 c2 Culture_Tube_24C_Ohr_026 Cuiture_Tube_24C_Ohr_026 Sample 2 Yan_FullPlate_IP
RF_000043 c3 Culture_Tube_24C_Ohr_027 Culture_Tube_24C_Ohr_027 Sampie 2 Yan_FullPlate_IP
|RF_000043 c4 Culure_Tube 24C_Ohr_028 Culture Tube 24C_Ohr_028 Sample 2 Yan_FullPiate P
|RF_000043 Ch Culture_Tube_24C_0he_029 Culture_Tube_24C_Ohr_029 Sampie 2 Yan_FuliPlste_IP
RF_000043 Cc8 Culture_Tube_24C_0Ohr_030 Culture_Tube_24C_Ohr_030 Sample 2 Yan_FullPliate_IP
RF_000043 c7 Culture_Tube_24C_Ohr_031 Culture_Tube_24C_0hr_031 Sample 2 Yan_FullPlate_IP
|RF_000042 cs Culure_Tube 24C_Ofw_032 Cultre Tube 24C_Ohr_032 Sampie 2 Yan_FullPiste P

Example sample path file. Barcode column information needs to match applied barcode to
corresponding plate. Well position, sample name, sample name_id and sample type are
parsed from sample plate layout information. Calibration standard Levels are required for
setting up quantitation method in Agilent QQQ quantitative analysis software. Dilution factor
is a variable that could be modified accordingly. Run template file is generated and updated
according to step 24.

26 Generate a Map File under RapidFire Ul File drop down menu.
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| [él } s MapFilelxml - Map File Generator = o x
= Home 5el_lir_1g?
LY New "’j AddRow & LTul Worklist = & Help =
5 Open = | X Delet= |33 Copy
e Save - [T Paste
File Tools Edlit Tools Stucy Type Help
mport File Details
Example import File Path: o o eslcf [ Example Import File: | Practice_Runternplate. 0516 xdsx o

Semplz List | Dats Valie Mapping

Select Worksheet: | Sheet1 = | Add Al Columns
impart Informabon Map Informabon

Worksheet Input Cotumn Column Type Map Column Digplay Name Defeult Value I
Barcode - System Barcode f - .
‘Wiedl Position Systam Plate Position
sample name System Sample Name
Sampe name_id System Semple 1D
Sample type System Sample Typs
Lewel Syatam Leval Mame
La System Lhlution

g Shee Hen Tampiate Uzer Defined Run Templats Run Tempists m

Example map file that parses information from sample path file to data file.

27 Import sample data file based on the map file generated above. Click import sample data
under RapidFire Ul file drop down menu. Select sample path file generated in step 25 and
Map file generated in step 26 to fill in Sample Data File section.
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28

Impert Sample Data ~

Run Parameters

Cperator Name |‘r'a1 |

RapidFie Model-Seit | RapidFre 400, SG2335M 102 Agiert 0G0/ Uitvo |

Sample Data FHis
Sample Path  lapidFreDiesktop ' YCher Practice Furtemplats ﬁ51'|3_1]s.t:| ';l

Map Path lassHurier 'worklsl_imporpractice _Funtemplate_051 Emll

(®) Aopend () Maw

WS Data Descriptors:

[sta Drectory Mame |

Injection Name Suffix | ot |

Impat Log

row 34 imponed: NEELMOUTT. L/, LW _ 19, LVW_I4, Sample, , &, -
tan_Runtemplate |

row 33! impored: NEELMGO 1. C8, CW _20, CW_20, Sample, , 50,
Tan_Runtemplate

row 34, impored: NRELMEO11. C3, CW_21, CW_21. Sample, , 50,
‘Yan_Runtemplate1

row 35 imported: NEELM{O11, C10,CW_22 CW_22, Sample, , B0,
fan_Runtemplate

row 36 imporied: MEELMOOTT. £17, CW_23, CW_23, Sample, , 50,
‘tan_Runtemplate |

frow AT imponed: NRELMOO11. C12, CW_24, CW 24 Sample. . 50
Tan_Runtemplate 1

=zz======= 3§ imported. 0 erors, I wamings, Dskipped ==========

| Satimpot | Savelog. | [ Oose |

Example result after import sample data.

Note

Check the end of the import log to make sure that all samples are imported without errors,

warnings and skipped samples.

Click the green arrow button and follow the prompt to start the plateset.
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Data analysis

29

30

31

Convert RapidFire sequence data file(s) to individual injection data files.

Note

Sample data files could miss if 'Do not covert missed sips' option in the converting
process is checked.

Create a new batch in Agilent MassHunter QQQ quantitative analysis software, and load
all individual injection data files. If this is the first analysis of IP, create a new quantitative
method from acquired IP standard data file.

Note

Other software such as the Agilent RapidFire Integrator could be also used for analyzing
RapidFire MS data. Refer to each software user guide for details.

Validate and save the quantitative method after completing all tasks in the method setup
sections. Apply the quantitative method and analyze the sample batch.

Note

The calibration standard levels and expected concentrations must match the levels
defined in the sample batch table. Refer to MassHunter QQQ quantitative analysis
software user manual for more details on setting up the quantitative method.
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Calibration Curve
LG B > e

Example IP calibration curve that shows linear fitting ranging from 7.8 mg/L to 1000 mg/L.

32 Save sample batch and Export quantitative reports from batch table for further data
processing and visualization.
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