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Abstract

This application note demonstrates a high-throughput UPLC-MS/MS research method for the semi-

quantitative analysis of various tryptic peptides in human serum samples.

Benefits
= Targeted, semi-quantitativeUPLC-MS/MS analysis of100 tryptic peptides
= High throughput analysis meanslarger sample sets can be analyzed

= Use of a generic LC-MS configurationyields versatility for switching fromone compound class to another

Introduction

Proteins are important molecules that are involved in almost all biological processes. They are large, high
molecular weight molecules, and therefore are analyzed using marker peptides that are produced using
proteolytic enzymes like trypsin. Historically these types of analyses have been performed using high-
resolution mass spectrometry coupled with micro/nano flow chromatographic systems. These
methodologies however are low throughput, and are not suitable for large cohorts of samples. Here we
demonstrate a high-throughput UPLC-MS/MS research method for the semi-quantitative analysis of various
tryptic peptides in non-depleted, tryptically digested human serum samples. This application note is partof

a Targeted Omics Method Package.

Experimental

Human serum sample preparation

Human serum samples were prepared using the Biognosys Plasma Dive Kit (Biognosys, Schlieren,
Switzerland). Briefly, 10 uL ofsample was denatured, reduced, and alkylated before being diluted and
typtically digested using 5 pL of 0.4 ug/uL typsin. Following acidification, centrifugation, and the addition
of a fixed amount of the stable labeled forms of all 100 marker peptides, 6 uL of the spiked supernatant was

then injected onto the UPLC-MS/MS system.

LC conditions



UPLC separation was performed with an ACQUITY UPLC I-Class System (fixed loop), equipped with a
CORTECS T3 2.7 um (2.1 X 30 mm) analytical column. A sample of 6 puL was injected at a flow rate of 0.15
mL/min. Mobile phase A was 0.01% formic acid (aq) containing 0.2 MM Ammonium Formate and mobile
phase B was 50% isopropanol in acetonitrile containing 0.01% formic acid and 0.2 mM Ammonium Formate.
After an initial 2.5-minute hold at 1% Mobile phase B, the tryptic peptides were eluted from the column and
separated with a gradient of 1-45% Mobile phase B over 2.9 minutes, followed by a 2.5-minute column
wash at 85% Mobile phase B. The column was then re-equilibrated to initial conditions. The analytical

column temperature was maintained at 60 °C.

MS condition

Multiple Reaction Monitoring (MRM) analyses were performed using a Xevo TQ-S micro tandem quadrupole
Mass Spectrometer. All experiments were performed in positive electrospray ionization (ESI+) mode. The
ion source temperature and capillary voltage were kept constant and set to 150 °C and 2.0 kV respectively.
The cone gas flow rate was 50 L/hr and desolvation temperature was 650 °C. Cone voltages and collision

energies used were those calculated by the Skyline software(MacCoss Lab, University of Washington).

Informatics

Method information was imported onto the LC-MS system using the Quanpedia functionality within
MassLynx. This extend able and searchable database produces LC and MS methods as well as processing
methods for use in TargetLynx for compound quantification. Skyline was used for the production of MS

methods and data visualization.

Results and Discussion

Table 1 details the 100 marker peptides analyzed, the proteins they represent, and the b and y product ions
monitored. Tryptic peptides were detected using a series of MRM transitions. The product ions monitored
are detailed in Table 1. These were all singly charged ions, with the exception of the y8 ion for P06276,
where both singly and doubly charged ions were monitored. The precursor ions used were the doubly
charged ions for all marker peptides, with the exception of P08603 and Q9PD5,where the triply charged

precursors were used.



UniProt 1D

Dezcription

Peptide sequence

by ions monitored

_P02763 Alpha-1-acid glycopratain 1 {Orosomucoid-1) SDVVYTDWK ¥5, y8, and y7
P19652 Alpha-1-acid glycopratein 2 (Crosomucoid-2) EHVAHLLFLR ¥B, ¥7, and y8
FO1002 Alpha-1-antitrypsin SVLGOLGITK yd, y7, and yd
PO4217 Alpha-iB-glycoprotein CLLELTGPK  yé,y6,andyl

_Po86a7 ___Alpha-z-antiplasmin {Serpin F2) __ LFGPOLK ¥3,y4,and y5
PO2750 Lueut:me r|r_'h alpha-2- gl}ll::npmtem [LHG} VAAGAFQGLR vB, w7, and y8
PO1023 Alpha-2- macrogtuhulm {alpha-2-M) AIGYLNTGYQR yB, ¥7, and yg
Fo1oN Alpha-1-antichymotrypsin (ACT} __ EIGELYLPK y3, ¥5, and y7
P43652 Afamin {Alpha-albumin} AESFEVCFMEESFK y&, yo, and y11
PO2768 Serum albumin YLYEIAR v, w5, and v6
P35858 Insulin-like growth factor-binding protein complex acid labile subunit _LEYLLLSR Y5, 46, and y7

_ Po2760 __ Protein AMBP TYAACNLPIVA y6, y7, and y9

_Pmog _Angiotensinogen (Serpin AR ALQDOLVLVA A ¥, yo, and y10
Fooos Antithrombin-1li [Serpm C1:| EVPLNTIIFMGR y&, yi, and yB
POZGAT Apalipoprotain -1 WSFLSALEEYTH ¥7, B, and yg
PO2652 Apolipoprotein A-1l EGQLTPLIK yd, v5, and yv6
POE72ZT Apullpupmt&ln A-lv LAPLAEDVR y&, y5, and y7
Poa4 : : FSVPAGIVIPSFOALTAR _¥9. y10, and y11
FO2E54 .ﬁ.pollpn prot ne-l EFGNTLEDE yd, y6, and y7

“PO2655 Apolipoprotein C-1l ~_TAAQNLYEK _ ¥5, y6, and yT
PO2856 Apolipoprotein G-l GWVTDGFSSLE Y8, ¥, and y9
FOBOS0 Apolipoprotein D NILTSMNMNIDWK ¥7, y8, and y9
PO2E4Y _Apolipoprotein E AATVGESLAGOPLOER &, y7, and y11
PO2743 apolipoproteln H VCPFAGILENGAVA ¥7.¥10, and y12
014791 Apolipoprotein L1 YTEPFISAESGEQVER ¥7, vB, and y10
095445 oli FLLYNR ¥3, ¥4, andy5
P43761 SHLIADVAK

POz7as ‘Complement £1q subcomponent subunit A _ SLGFCDTTNK 5, 6, and yB
POZTAG Complement C1g subcomponant subunit B GMLCVHLMA 5, y&, and y7
Pa27a7 Complement C1g subcomponent subunit © FOSVFTVTH ¥5, 6, and y7
POO7aE ' Complement Cr subcom pnnﬂnl - - GLTLHLKE a3, yd, and ¥5
POOBT Complament Cs subeomponant THNFDNDIALVE v5, ¥7. and y8
PO4003 C,b-binding protein aipha chain GYILVGOAK v4, v5, and v6

_POBIES GTWTQPFDLASTR

043866 I a) IWLDN
POO4SD Eeru!nplasmln ff-ermrmdase} DIASGLIGP LI!EI( y& W7, and yB
FooTal Complement factor B YELVTYATYPK v, v¥, and y&
POAGOD Complament factor H (H factor 1) IDVHLVYPDR Va3, y4, and y5
PO5156 Complement factor | IVIEYVDHA yd, yi&, and y7
PO6276 Cholinesterase (EC 3.11.8] _IFFPGVSEFGK y5 and yBi#)
P10803 Clusterin (Aging -assoclated gena 4 protein) (Apolipoprotein 1) ASSHDELFQDR ¥4, w7, and y8
PoBEE1 Complement C2 AVISPGFDVEAK ¥7.¥8, and y2
PO1024 Complement C3 GYTOOLAFR Y3, ¥5, and y7
POCOLS Complement C,-4 PYAFSWVYVPTAAAAVELE 4, w10, and y11
Foz1 Complement C5 TDAFPDLPEEMOAR ¥7, ¥B, and yi0
PO7357 Complemant componant C, alpha chaln HTSLGPLEAK yE, ¥, and y3
Po2748 Cemplement compenent C9 LEPIYMNLVPVK y3, w7, and y2
PO2TTS Platelat basic prolein {C-X-C molif chemokine 7) NIQSLEVIGK vi, y7, and y8
POO4ES Coagulaltion facter X11A chain STVLTIFEIIK Y3 y7 and y8
POGIED Coagulation factor Xl B chain INGYYYTFK wd yﬁ,andyﬂ

PO07AZ  Coagulation factor % ACIPTGFYPCGH Y6, ¥7, and y9
POOT40 Coagulation factor 1X SALVLOYLR 5, ¥8, and y7
P23142 Fibulin-1 TEY YEDGISR yd, y&, and y7
POETES Alpha-2-HS-glycoprotein FEVWYAK ¥4, 5, and y6

QAUGME Fetuin-B LVVLPFPE v4, 5, and v6
FO2671 Fikrinzgen alpha chain GSESGIFTHTE ¥5, ¥7, and ya

_POZ6T3 Fil:rinogen gamena chain _ DMCCILDER ¥4, y5, and y@
PR2TEL Fibranectin (FN) EYTITGLOPGTOYE y&, yo, and y10
FOE 396 Gelzolin {Actin- depulymerlzmg factc-r} AGALNSNDAFVLE y?‘,y;EL and yg
F22352 Glutathlona peroxidase 3 FLVGPDGIPIMR y4, y&, and y9
P&EBETI Hemoglobin subunit beta WNVDEVGGEALGR ¥7, ¥8, and y10
PO2042 Hemoglobin suhuml delta {Elelta alobin} LLG hl'u"L‘u'C'l.l'LAFI ¥5, y&, and y7
PO2780 Haemaopexin [B-uln 16-ghycopratain) NFPEPYDAAFA w&, y7, and ya

__ Fossas Heparin cofactor 2 TLEAQLTPR ¥E ¥6. andyr
POOTAE Haploglobin VTSIODWVAK y5, y6, and ya
__ Po0739 Haptoglobin-related protein VGYVSGWEQSDNFK y7.y9. andylo
PO4196 Histidime-rich glycoprotein GHEGTEYFVDFSVA vE, y6, and y7
POSI5S FPlasma protease C1inhibitor LLDSLPSDTR w5, 7, and y8
PO1B76 Ig alpha-1chain C region TPLTATLSK ¥5, ¥6, and y7
FO12T7 Ig alpha-2 chain C region DASGATFTWTPSSGK y5, y6, and y8
PO1857 Iy gammia-1 chain C regicn GPSVFPLAPSSK yd and y7
PO1R i Ig gamma-2 ch ain C region GLPARIEK v, yE, am:l ¥E
FOIEED Ig gamma-3 chain G re-g:-:m H DC} WYVDGVEVHNAK yE yio, and yﬂ
01871 Ig mu chain C region YAATSOQVLLPSK va, yd, and y10
POs154 Plasma serine protease inhibitor TLYLADTFPTNER ¥5, y8, and y2
P19B2T Inter-alpha-trypsin inhibitor heavy chain H1 AAISGENAGLVR ¥6, y8, and y9
P1g823 Inter-alpha-trypsin inhibiter heavy chain H2 FYNOQVSTPLLR y4, w6, and y7
Q14624 _|.'11.‘?!.TE|_‘E!!5!T.'E'}’P.“” i"'h.it'”'?’ “‘-‘“”}' “hﬂi!!.?f!‘.’r. _ILDDLSPR - V5, Y6, and y7

___Pzﬂazz _LGFTDLFSK V6. ¥7 and y&

_PO3352 IAYGTQGSSGYSLA ¥7.y9, and y11

¥4, y5, and y&
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