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Coefficient of Variation (CV)
Multiple Reaction Monitoring (MRM) Is a quantitative mass spectrometry-based method 1. The accuracy of a manual based quantitative MRM workflow was established by spiking exogenous A manual MRM workflow
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useful for quantifying peptides/proteins in Dbiological samples. In contrast to beta-galactosidase (b-gal) protein. The coefficient of variation (CV) is calculated with isotopically bgal  Pooled serum digested with  heavy peptides offine 96 well LC MSIMS 10% CV

immunoassays, MRM methods can be developed quickly and inexpensively in a labeled peptide as internal standard and b-gal protein spiked 171 individual plasma samples. by ongreenes) LB plaiedesal - l

multiplex format and are evolving into the method of choice for verification/validation of CV: 20-25% 3x injection | j_j_—_-_—_l

biomarkers. The challenge is to quickly and accurately process and analyze 100s to 2. A liguid handler (Biomek NXP Workstation) based serum sample process combining with direct online : ﬁ ﬁ iy, ﬁ T SoHLADPANELY  BEALLIPMAWER 72 BOALLINGIGREZ | BOALS WY
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1000s of samples. desalting” (diverting prior to MS) MRM protocol was established using exogenous b-gal and | | : Peak area ratio

Numerous steps in sample preparation for MS protein analysis can introduce analytical endogenous HSA and isotopically-labeled peptides as internal standards. .
p ple prep P y y accuracy (CV: 20%-25%)

error beyond the requirements for bioanalytical methods. In addition, the throughput of - CVi<10% o | A
MRM assays is limited by the LC-MS/MS step. Here we describe our implementation of 3.The analytical variability of quantitative MRM was accessed by using exogenous b-gal and endogenous from 171 individual plasma samples

automated sample processing in combination with an online desalt LCMS analysis HSA and isotopically-labeled peptides as internal standards. Beta-gal spiked into 171 individual plasma samples were denatured, reduced, alkylated and digested with | |* . -

Strategy to improve the reproducibility and throughput of MRM assays. In addition, a CV~ 4% for desalting/diverting prior to MS. Trypsin. The heavy peptides were then added as internal standards prior to SPE desalting via 96 well HLB

. . . . LC MS/MS . : plate format. Eluents were speed vacuum down to dryness and digested peptides were suspend to a 20%
mUItlpIexed LCMS analyS|S further increased throughpm of MRM analy5|5- CV~ 9% tor online trap column desalting. Acetonitrile/ 0.1% formic acid/H20 solution. MRM data was acquired by triplicate injection using 6500

Offline SPE desalting + LC MS/MS: CV~ 31% QTRAP. I Peak area [ Peak area ratio
Biomek NXP + offline SPE + LC MS/MS | CV" 26%
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METHODS 4. A multiplexed LC MS/MS MRM assay was established by using MPX-2 system (two parallel LC
systems). The robust methods optimized in this study will facilitate the development of MRM assays for
novel biomarker candidates.

Pooled serum from healthy individuals were processed for MRM in a 96-well format using

RESULT
a Biomek NXP automated liquid handling system. The conditions for each sample- . . . . “ . « n
preparation step (denaturation, reduction, alkylation, and trypsin digestion) were optimized Coefficient variation of fwo “Online Desah‘mg approaches

to establish an automation-friendly procedure with a Protein Preparation Kit (AB SCIEX). Coefficient of Variation Peak Area Peak Area Ratio

Two online “desalting” strategies were achieved by either adding a trap column (linked to T i i ili i | f directdiversion  Mtrap courn diversion mdirectdiersion 1t column diersior
a QTRAP® 5500 system) or directly diverting salt fraction (from QTRAP® 6500 system) he source Of analy‘l' cal variabil 1'Y Of MRM ClﬂCllYS > 10000000 I
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into waste. Two parallel reverse-phase chromatography systems (MPX™-2 System, AB N 100000 -
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Peak Area Ratio
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_ _ ) Serum protein digestion 10% CV
SCIEX) were linked to either a QTRAP 5500 or 6500 system. Peptides from one column . Biomek-NXP Workstation _ - ’ m_,
were eluted with an acetonitrile gradient into the mass spectrometer while the other * Manual : - . 1~ N ]

column was washed, regenerated and loaded. A mixture of heavy isotope-labeled
peptides was added to each sample as an internal standard.

i e & v
UL

Sample clean up
HLB 96 well plate Desalt The variations of two online desalting approaches were evaluated. Heavy peptides of b-gal and HSA were added to b-gal spiked, then digested, serum.

Tf'YPSlﬂ dlgCS"'lOﬂ with a Blomek NXP Workstation On-line trap Elute Formic acid was added to a final concentration of 0.1%. The mixture was spun at 16,000 g for 10 minutes. Then divided into vials for “online” diverting
1. Off-line 96 well desalting with a QTRAP 6500 or online trap-elute with a QTRAP 5500.

format
2. On-line desalting

LC MS/MS Serum (protein in matrices) Peptides mixture cleanup MRM data acquisition (LC-MS)

Single LC RESU LT

Multiplexed LC

Precision of an automated MRM workflow

Coefficient of Variation Peak Area Ratio Peak Area

A scheme of serum protein denaturation, reduction, alkylation and trypsin digestion with a Biomek NXP > . N.B1. ' ) o
Workstation (Beckman Coulter, Inc.) and a Protein Preparation Kit (AB SCIEX) = . 10% CV 2 - 1o
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"Online Desalting”: two alternative approaches
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Auto-sampler C18 columns Switching-valve  Mass spectrometer Auto-sampler C18 column  Switching-valve Mass spectrometer

10% CV f 10% CV The precision of an automated MRM work flow which combined sample processing with a Biomek NXP Workstation and
A scheme of two alternative online “desalting” methods: 1). salt fraction was diverted off to waste prior to MS/MS (left); Single pooled igesied by Biomek Nx®  heauy peptdes _ _ online desalting LC MS/MS with a QTRAP 6500.
2). salt fraction was diverted into waste post C18 trap column prior to C18 LC column (right). senm (96 wellplate format) S

Strategy - pooled after automated MRM
o variation introduced by desalt and LC MS/MS
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N Peak Area Peak Area Ratio Biomek NXP Workstation workflow performance of 120 individual human plasma samples

Y Strategy llI- pooled after desalt MRM

. variation introduced by LC MS/MS
Two parallel high flow HPLC 100000000

Coefficient variation of online desalt and QTRAP 6500 Variations for the entire workflow
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digestion reactions processed through offline SPE in a 96 well format, 12 LC | _ I s p
Two parallel ultra flow and high pressure LC systems are configured into the MPX-2 system (Prominence UFLCXR was performed for 10 individual offline SPE in triplicate injection. For strategy lIl,

Pooled Fegled L'I(':Rl\ﬁ/lﬁlggsoo 10000000
Automated Sample Prep | @ )
Pooled human serum with exogenous b-gal digested with Biomek NXP Workstation, - | e
Auto-samplers Cigcolumns  Switching-valve ~ Mass spectrometer then N, peptide for b-gal and HSA were added. For strategy I, 12 individual ] :
0 -+ U
MPX-2 System QTRAP 5500 MS/MS was performed for individual digestion in triplicate injection. For Strategy II, 1 ! - & ;

10 digestions were pooled then re-aliquoted into 10 offline SPE wells , LC MS/MS BGALL DPNAWVER y72 HSAL LVNEVTEFAK y6 ~ HSAL (VNEVTERAK y8 BGALL DPNAWVER Y72 HSAL LVNEVIEFAK 46 HSAL LVNEVTEFAK 8
components from Shimadzu) are configured with staggered sampling and injection into a single QTRAP 5500 mass LC MS/MS was performance (14 consecutive injection) with a single sample post
spectrometer digestion and offline SPE Strategy |

BN Strategy Il Plasma from 120 individuals were processed through an automated MRM work flow and online desalting LC MS/MS with a QTRAP 6500.




