Waters:

MACCS. REHEAMMS/MSZXHEZEFTRY
R E 0

Nyasha Munjoma, Sarah Lennon, Jeff Goshawk, Hans Vissers, Giorgis Isaac, Graham Mullard, Steven

Lai, Lee A. Gethings, Robert S. Plumb

Waters Corporation

REMRER, TERTIZH.


http://www.waters.com

M

AR AL ERF A—MAR &N S RNE R %8RS 100F AT & RA R AIE REFRERTHMCCSER
, LAI&IEBroecklingZs AR HBITWCCSN, FMAE R,

i

» STHENGENEEE, MERONEETERRHESHAEEHEBIRS TIEUMX

= —MELREFINEERAFHRIERE, BE32005MEER, XERERZAEREFETAMNRMAR FRT
= fERTEGRATATIRIECCSTNRE, BEEE T RIENERSESER

= ZINERKNRT, ARMRIEMEEESER

» BIEFEFRESMIIEYNSGEMS/MSIER, AIRSERAEE

= fEAUNIFIZProgenesis QE BFRMH#HITIRELIELEN AWK, AERSHNREN

87|

BEREANNEEEYDF, BTN FUEPRIZZHAIER, SEGESHS. REEUKEEMET. IR
ANTHRBERE, RAEBIE-FUEKA(LC-MS)FOMRAERAEMATFER, ARE2E. SBEMRENR
RER. BEFRMNITEREFNASOWEREL, BBONER TR, RUEREBENEREEER, LKk
FAAFBIN—MERERERIBEHIEERRER. IRMETETERNEN. BREEEATUSEAMIE
4, BIGNEREG BB (RT)FIREEELE (CCS) UARIZHTEMS/MSIER, URBIREINEFTERNAIEE,

CCSREERM—MEBZBHARE, SHFPEMM=HMKEYEX, B5ERERNABFERETXL

I, CCSETUSHEMYFARR (BIMRTMmM/z) —EFER, FA—MERBHLURSEREENERMEL. #
Paglia¥ A\IRiE, €S AL, BEEA T S MTENENETLIREIMCCSHUREL, BRMAMERS, B
EFERTERZEMFEXE. BEERT, LEAKENSHNCCSERERFTRCCSHIERE, BRTFHERER
EMBHRERR, AEFERBUHBENENNELERULINEBESHNEERR,

AXABTFA—MiEN B ENERZ MERZERIR 100F I AIEAT & MBI mERFRTHMCCSER, U
I8iEBroeckling® AR HAYTWCCSN FUNE R, LN BESTUNEZ BNSERXEAFEIIBENER
BAEFTHBENURIUCCSE, I, BIEEREMMTERBFER, UBRSHMEYEE., FHAMAMLR
FAR (RO FEIBVREMIER TSN BREERIREY .



FmiER

FIECCSTUN T AN ERE, WEZMEERITER. XL EMRB 14D EFIN6OMIAIZAERAR (Avanti
Lipids, =ETHEZMN) , HMREERFEETHEERRRE(RP)BBTANER/EEYEDA (BIF
IEHAY) , ATFIPAH, HRIEAEHICER, UM TEMREKFESHE=R, Lo, B
LIPIDOMIX. Light Splash LIPIDOMIX. ZRM4BFHERFISMMLIPIDOMIX, HEERZLIPIDOMIX.
Splash LIPIDOMIX#15RfXCeramide LIPIDOMIXF R AEZ#Z1: 10 1: 10089 LL HIFERRH EE ##%# (n=3).

BHEEMZ

RBETFHMAFMAERIEIY (PS. PE. PG. CerfISMEE#) HIRRE 0.1 mg/mLF10.01 mg/mLEYA
R, BERAFREENE=R, MAXEHFRIIEHIRSFERERNENFERXEREE. MTHZBIERE
BISEAME, T A3, BFREADCRELARBIRE.

R FM

RABBIERS: ACQUITY Premier UPLC

B ACQUITY Premier CSH Cyg 2.1 X 100 mm, 1.7
pm

Pl 55°C

IR 0.4 mL/min

EhAE 20.1%FERI600/390/10Z.05/7k /1 MEREZ$% (A)
ME0.1%FE2AY900/90/10 % R EE/ 2 FE/1 MARER
1%(B)

iz{ThYE] 12 min

JEiZESEN A 1-4 L



EE

By iE] IR
(min) (mL/min)
sa 0.4 50 50 e
0.5 0.4 47 53 6
4.0 0.4 45 55 6
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10 0.4 1 99 6
11 0.4 1 99 1
12 0.4 50 50 1
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BEER: ESI (+/-)
EMERBRE 3kV (+); 2.5kV (-)
KEERT: HDMSE
RESTH 50-1200 Da
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BFREE: 120 °C
BARSRE: 500 °C
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LMBE (F4CE) 25-45eV
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IMSERS - 40V
EEERH

MassLynx. UNIFIFIProgenesis QI

ZR5141E

IEFNCCSIE

FIFARBEHBEYMHERREN100SF R MAEFRIIEITEVURINCCSTUNLE R, ERMIERIRERES
FREXEMERZES, HHERZERIBEREHNEIMEER. B HERDILLESR, KUENERTER TR
MCCSESTMELLIR:

(=Mccs - FmMCCS) * 100
seimcces

RRMCCSEIHBHURMFUNELLER, NFAERFIRHTESERXME, BIERT = MaREFIRA, REE
R TFRBNRBREEER, r’BF0.96,



e 300 o

L L
310 M 50 PC , '.
20 (r2=0.965) - (r2=0.964) P
< |0 < | 20 .
o= 0
B | oes P 8 260
(5] e % o =
% 200 § 4 g 280
285 ' e 240 _
280 e 230 s
280 285 290 205 300 305 310 315 320 220 240 260 280 300 320
FMiccs (A) ) Ces (A)
285 PE
(r2=0.969)
g 280
w
Q
% 275
=
270
265

260 i 265 270 275 280 285 290 295 300
FMICCS (A)

E1.EAENBERMERIICCSSEMEITHCCSTINE,. BR T = MaREFIRE, ef1n3IAREEE(
SM). BHERREHR (PC)MBEASER 2 B2R% (PE). HIBARESIEBFHABFEXN THRFUMEN.

HEBR TR, CCSNEEBSTMEZIEIRE =5%3REERZE>0.1 minflE, RIERZREG, ER
PHMEPLECLE R, AIM96.8% (EEBFER) #95.5% (MBFER) NLEHIESHITENEMEMRLLL T
T5%HICCSEETEN, LT EMRENBIBLER.

AIBTRTEBSFMABEFERTEHE2MMI6MEREFMNCCSE, CCSHAETBENIL3~349A (EEFE
) #M124~334A (ABEFER) . ERERTEEFER TREEENFENCCSHTHRHE.



LPE

16
20 12
8
10
0
s 160
120
~ 150
E]
= 100 80
Il
N
= 50 40
0 0
SM TG
12 1200
L 800
5 400
0 0
15000 20000 25000  300.00 350.00 15000 20000 25000  300.00 350.00
CCS (A?) (18 bin)

B2 HERE /NN E B! (ESI+)BICCS R Bl

BEEDR

2H. BOREHREENTREN THRELER. TRMEEXESYIFEER, FAlt, AREXERR, &
FRARRIRE G HIEEEE3200MERFE, EFEEESSIEBEFMABFRATELNMNEY. EB3ERT
MEBEENZERERFENS S, B4RT T RMEERATHMEY. ERTRBI3200MA5RF, 43%8%
BRRMEERIART. HiRET, RUTESNEENEE. fl, JEEEEN, FJURNRELSE
N AE AR B %o



i W s T
el W EEsFEs

LS
2

0 200 400 600 800 1000 1200 1400 1600
B (FER

EB.ESIEEF (BEe) MHaEF (Be) EXANEREEZFEAR. HRRT32001M%E8, HP43%HN%EH
B EAmMmMEERN,

IIM+H IM-H
B M+Na [FIM+CH3CO0
B M+NH4 MMm+HCOoO0

64.6%

E4HEEPRE (BEe) MK (Fe) EEEATHMEYH 6

BTFEMBIEEN®IESGARL minlETEER, LAEIERZG A EAMRERAFMATREE RY
MERBM. REMMEBMMS, M, ZAEEFBTACQUITY PremierRARMRERANRE, BERS



TEER AR IS PR RSEM AR (NMAL2E7200070927H <
https://www.waters.com/nextgen/us/en/library/application-notes/2021/acquity-premier-lc-
technology-significantly-improves-sensitivity,-peak-shape-and-recovery-for-phosphorylated-and-
carboxylate-lipids.html>) o CCSI&IEFfFAI1007AE BIAT & fatE X AU AR B B BMEH A F#IE H M I E #5048
R, ESRM T MRREYIRI R I RIEE, LK SEINISRBEBtn EmRT 3%,

AMEBAE/FFA
—_— 1: TOF MS ES-
BPI
100 | peRE 2.48e5
A
¢ \

%
st T
& -

Cer LPC LPE LPI LPS PA PC PE Ps SM

2.00 4.00 6.00 8.00 10.00 Fe]

ES. MR (ESI- ) MARMEBIEE, REETTETRTHSMEREHR, HEENNSHAEMRERTERD
RT3,

FAProgenesis QIFIUNIFIAI RS &= R &M

RAREBIZEIEENSS AN, WEMRNREEERHTTTHIEERR, ZBEENMEZERRESSHNRENE, &
HgemERProgenesis QIEXUNIFIRM B4 1TIE R, E6ER T Progenesis QERFEININIRMETG(44:2)

EELER, AFHERO T BIEESLipidMapsZ BIRIERERBLL, BABFEIIRET42%, MERXE
HAEREIEER, SAEERS (BECCSHIMS/MS) =BE T 17%. MEINEEESIEMIHTHNCCSH
MS/MSEERRETESHNEEM., BTRHEETR T LECCSIAE B TRt SIEEIEREREINEEERNE

o


https://www.waters.com/nextgen/us/en/library/application-notes/2021/acquity-premier-lc-technology-significantly-improves-sensitivity,-peak-shape-and-recovery-for-phosphorylated-and-carboxylate-lipids.html
https://www.waters.com/nextgen/us/en/library/application-notes/2021/acquity-premier-lc-technology-significantly-improves-sensitivity,-peak-shape-and-recovery-for-phosphorylated-and-carboxylate-lipids.html
https://www.waters.com/nextgen/us/en/library/application-notes/2021/acquity-premier-lc-technology-significantly-improves-sensitivity,-peak-shape-and-recovery-for-phosphorylated-and-carboxylate-lipids.html
https://www.waters.com/nextgen/us/en/library/application-notes/2021/acquity-premier-lc-technology-significantly-improves-sensitivity,-peak-shape-and-recovery-for-phosphorylated-and-carboxylate-lipids.html
https://www.waters.com/nextgen/us/en/library/application-notes/2021/acquity-premier-lc-technology-significantly-improves-sensitivity,-peak-shape-and-recovery-for-phosphorylated-and-carboxylate-lipids.html
https://www.waters.com/nextgen/us/en/library/application-notes/2021/acquity-premier-lc-technology-significantly-improves-sensitivity,-peak-shape-and-recovery-for-phosphorylated-and-carboxylate-lipids.html

m/z 521.4564

T miz54T 4723

m/z 764.6768

prery

=3
; X // \\ KA
m/z 465.3942|
HIEE
I he = 3
: : o Color by :
o] 2 — (Column Na... |» + =
: HSU’\/\/\/\/\)LQ/Y TG(44:2) : @ « W sum(Fragmention Score)
| HiC ey O H I o a5 [l Sum{Overall QI Score)
W . N 5w
e 35
i EREI] —— . =
hﬁﬂﬁ:/]j%? iy Jﬁ;i/)j%% RBIZE (ppm) 88 B oy
by 25
764.6763 764.6768 0.65 BEF[M+NH4]+ R =
o
M 15
sn1 RCOOH+NH3 s
547.4721 547.4723 0.37 (=) § 10
5
sn2 RCOOH+NH3 - D
521.4564 521.4564 0.00 (FftZ ) ;‘g 3
sn3 RCOOH+NH3 H
465.3938 465.3942 0.86 (=) ik

E6. AMKIREIBIProgenesis QIEIBEE R, B TNHA+IIETG(44:2), REERT ERARHEAE
FROEIEEFRSINEIEN (BREFEIMEGEES) . BREERTHERHE (UN) [A89EA
BFSHIEEREABFHLRLSER,



4 W Sum(CCS diff, (A?))
M Sum(fragment score (log))

22 622 68.1 1.83 -0.57

©-g0zg) IMH 2478 103

LPC (20:0) [M+H] 249.5 4.14 59.2 834 1.92 -0.57

S (CCSERAY)) , B/ (MEEFES(log)

LPC(20:0) PC(0-18:0/2:0)
EREELER

E7.EFCCSTmikBEETLERIEE, REMNTHERTRCCSENBIEFERRN—MBONAEHTLER
AERNEELER,

E#E, BITUNIFILIEEXS N FINARETSELIPIDOMIXAI A MM EIE (B8) » BT 5SM(d18:1/12:0)4H%HY
MS/MSIEEFMH BFEHIE, HBERIMCHEBUIEELRRENER BT



EEF EF
g SEF 3 BET
% 5e5 _;‘;.;5;2:-:: % -69249884
‘ azg.smlo} {3213‘9538'?5712921 ‘ . . , ull'wﬁ? .susgls I
glaﬁi : e e g mfl.zmm i ke ey
£ BRET & BAET
g ] 647.51238 % = *532_‘7822
200 400 Em”ﬁﬁ[mfzj 800 1000 1200 200 400 Emu;(}gﬁ[miz]m 1000 1200
H OH 2
WW{\ ~P-
\/\/W\/\H,N-HH 06 O\/\h\“
(s}
SM(d18:1/12:0)
E8. ZUNIFIR R ERAXSHIERKRIEERERNEE. ZRERTEBFNABFIER, D3IR%K
SM(d18:1/12:0)N BB FHEEH B Fo
A\
2510
= fER14MAERZEAAY100 2 Mg BT E m B THIRIE 7 A R BRI CCSENTUNE .
= ZRRKMA, CCS. MS/MSEREBHEIEENERIRE THEMN, NMRETEERSD, RETESHNARE

Eo
» BENEEEEETEYFEXMEMRERYHLNE,
» EHIRERERMEEE LIS UNIFIF/EProgenesis QIE RF R EEEER.

1. Paglia, G., Smith, A. J., Astarita, G. (2021) lon Mobility Mass Spectrometry in the Omics Era :

Challenges and Opportunities for Metabolomics and Lipidomics.doi:10.1002/mas.21686.



2. Broeckling, C. D. et al. Application of Predicted Collisional Cross Section to Metabolome
Databases to Probabilistically Describe the Current and Future lon Mobility Mass Spectrometry.J.

Am.Soc.Mass Spectrom.(2021) doi:10.1021/jasms.0c00375.

3. Giorgis Isaac, Nyasha Munjoma, Lee A. Gethings, Lauren Mullin, Robert S. Plumb. —#i& B F A#1E
HoRAERAREUSTENMNRMBERS A ZE, KIFHNBLE, 7200069597ZH <
https://www.waters.com/nextgen/us/en/library/application-notes/2020/a-robust-and-

reproducible-reversed-phase-lipid-profiling-method-for-large-sample-sets.html> .

4. Giorgis Isaac, Robert S. Plumb. ACQUITY PremieriB i BiZi R EZ N EHBR AR UIERN T HUE.
IR MBI, KISt AL E, 7200070927ZH <
https://www.waters.com/nextgen/us/en/library/application-notes/2021/acquity-premier-Ic-
technology-significantly-improves-sensitivity,-peak-shape-and-recovery-for-phosphorylated-

and-carboxylate-lipids.html>.

R m

ACQUITY Premier&#%4; <https://www.waters.com/waters/nav.htm?cid=135077739>
SYNAPT XS&E 2 ¥R RIZEN <https://www.waters.com/waters/nav.htm?cid=135020928>
ETFUNIFIRCEI S E R AR IR 75 2 <https://www.waters.com/134682897>
UNIFIRIZ(E B R4 <https://www.waters.com/134801648>

MassLynx MSEf# <https://www.waters.com/513662>

Progenesis QI <https://www.waters.com/134790652>

720007317ZH, 202147H


https://www.waters.com/nextgen/us/en/library/application-notes/2020/a-robust-and-reproducible-reversed-phase-lipid-profiling-method-for-large-sample-sets.html
https://www.waters.com/nextgen/us/en/library/application-notes/2020/a-robust-and-reproducible-reversed-phase-lipid-profiling-method-for-large-sample-sets.html
https://www.waters.com/nextgen/us/en/library/application-notes/2020/a-robust-and-reproducible-reversed-phase-lipid-profiling-method-for-large-sample-sets.html
https://www.waters.com/nextgen/us/en/library/application-notes/2020/a-robust-and-reproducible-reversed-phase-lipid-profiling-method-for-large-sample-sets.html
https://www.waters.com/nextgen/us/en/library/application-notes/2020/a-robust-and-reproducible-reversed-phase-lipid-profiling-method-for-large-sample-sets.html
https://www.waters.com/nextgen/us/en/library/application-notes/2021/acquity-premier-lc-technology-significantly-improves-sensitivity,-peak-shape-and-recovery-for-phosphorylated-and-carboxylate-lipids.html
https://www.waters.com/nextgen/us/en/library/application-notes/2021/acquity-premier-lc-technology-significantly-improves-sensitivity,-peak-shape-and-recovery-for-phosphorylated-and-carboxylate-lipids.html
https://www.waters.com/nextgen/us/en/library/application-notes/2021/acquity-premier-lc-technology-significantly-improves-sensitivity,-peak-shape-and-recovery-for-phosphorylated-and-carboxylate-lipids.html
https://www.waters.com/nextgen/us/en/library/application-notes/2021/acquity-premier-lc-technology-significantly-improves-sensitivity,-peak-shape-and-recovery-for-phosphorylated-and-carboxylate-lipids.html
https://www.waters.com/nextgen/us/en/library/application-notes/2021/acquity-premier-lc-technology-significantly-improves-sensitivity,-peak-shape-and-recovery-for-phosphorylated-and-carboxylate-lipids.html
https://www.waters.com/nextgen/us/en/library/application-notes/2021/acquity-premier-lc-technology-significantly-improves-sensitivity,-peak-shape-and-recovery-for-phosphorylated-and-carboxylate-lipids.html
https://www.waters.com/waters/nav.htm?cid=135077739
https://www.waters.com/waters/nav.htm?cid=135020928
https://www.waters.com/134682897
https://www.waters.com/134801648
https://www.waters.com/513662
https://www.waters.com/134790652
https://www.waters.com/#

