Lipid Separation and Structural Characterization Using Hybrid Surface Technology WCIerI’S
and Travelling Wave Cyclic lon Mobility THE SCIENCE OF WHAT'S POSSIBLE!

Glorgis Isaac, Nyasha Munjoma, Martin Palmer, Lee A. Gethings, Robert S. Plumb
1 Waters Corporation

INTRODUCTION RESULTS RESULTS

* The analysis and structural characterization of lipids
remain challenging due to the chemical structure

(D) After 50 passes (approximately at 450 IMS resolution)

diversity and isobaric nature of lipids. 1 pass PI(3)P and PI(5)P were successfully separated. (E) To

identify the PI(3)P and PI(5)P in the mixture, individual

» lon mobility spectrometry (IMS) applicability has been Melezitose  Raffinose standgrds of e(az:h specieg \)/vere infused into cIM at 50
widely used for the characterization of biomolecules N S A= . passes. PI(3)P in purple at a drift time of 1176 milli sec

and small molecules such lipids. Wl m%@ P and PI(5)P in green eluted at a drift time of 1176 and

* The main objective of the presentation is to provide an

3 pass 1182 milli sec, respectively.
overview of cyclic ion mobility (cIM) separation 4 pass 5 pass _
technology to enhance separation and structural Maltotriose PP Sopasses |
characterization of lipids. e - /@,}___.@h"ﬁ’_'[f?}{_fi_.;_;Jg:;
» The cIM device consists of a 100 cm path length RF Hw{A\AW // N\ /
ion guide comprising over 600 electrodes around which T | PP ff _i.:“‘fﬁ N
T-Waves circulate to provide mobility separation - | ﬂ - =+ / \\
30 40 50

| | | I / / / Y\
: 7 \ \

. : : : - 50 passes
(Figure 1A). It provides the option to perform either a 0 10 20 60 70 // \ P
. . . . . ' J/ b N
single pass, or multiple passes until the desired Time (ms) S \\ .
i i B} - ] . ] o ] s J I_x \x__%h& N NN
resolution is achieved. Figure 2. cIMS separation of trishacharides. More features visible at subsequent passes. N e NSO
* Figure 1B shows a closer look at the cIM device with CCS Melezitose < Raffinose < Maltotriose.
the option to “slice™ and store ions in the Pre-Array | e Figure 4. Overlayed mobilogram of individual PI(3)P
store and re-inject to perform ion mobility separation. U TR a0 SRR 100- e o o itional gou C (purple), PI(4)P (green) and their mixtrures (red) after
- o’?{\o*f‘o AD /o é\;H. 0.28e3 oo
A A MO H ?*Hfl e 363,71 ' i - These ions are 'discarded 50 passes
EXIENDED lot h ‘ae— 15 passes
ION IONsbyEslTEECJION | o, M
L;:. ::4 :]uL = _STEP[WAVEXS _ = 2 “ -100_ 15 passe ; m: “"W o
|ll 1 ] EF | | - \ - ’ 355.00 ' 36000 36500 37000 37500  380.00 v LA :
A I E = XS TRARSFEH HIGH FIELD ' ' | | ' ' | 21onP
T { . STEPWAﬁNDE =il - Sy . . Jililies - J L1 0 passes PR s ot osn 16_0s ENSUS ES. | 17-0HP | {
HL’W"L' * r w el s | g I - 5 Dasses | T T hoSOH on 4 9 D g sy 2 T Bl i 0w S W
I 1 Lﬁ__J _J 9P | / AR/ e J
p—— : bt | . 1 pass « NHa ol Iy .JFL‘J.:ETIU...ﬂ'zl.. A - i
¥V . ol R S et | \ Curther separation S / Figure 5. 17-
e P . | V] \ 3 2500 = 5000 ~ 7500 10000 = 12500 = 150.00 ~ 17500 20000 = 22500  250.00 27500 30000 = 32500  350.00  375.00 7 / \ go ) ;s)se sagf : I\SI )
B | / 50 passes | (resolution ~450. - hydroxyprogesterone and
i - Z / | 21-hydroxyprogesterone
“ - PIP 4 15 passes T oo aarhso T ai7hoo T ai7rso T 1isboo T 11sbso ' 118500 ' 118750 ' 110600 ' 11obso | 11eboo e | |II . .
B i Z - ey 1) ISomers separation at a
i I S T T mobility resolution of 200.
- P|P3_11Jun20_03051€:3to_ o 358.00 360.00 362.0E 36?.00 366.00 368.00 370.00 372.00 374.00 376.00 378.00 3'31 PIP 3 E III.-FII II"\\J."'I ‘-.,\\\
~ N // \ 10:% PIP 3 . : F’IP:1'1;L1ln]2'0'1;:3‘2.6-316'0'1I"1'1'7]2-'50 """ 117500 ;13'7.35:6 """ 118000 = 1'1'8;'2.'5'0 """ 118500 118750 = 119000 1'1‘9'2_'56”";1;1)2'5;_;%3?18 . T e e e w m e
Cyclic gnd - T T R e e e T e TR T sw T e e e T e w00y : : o450 90tz 0D
/ “ " P|1P§511Jun20_001_dt_01 : . : ] P & ]
~ }/»,, 391 PIP 5 : B J-_—ﬁ————”—’j\ ConCIUSIOn
Z : S B e e Tl TP TP e T M T PPM_ 20 008, 01 e R 0 TRe e T v | Torususes. _ _ _ .
P 0010 e i * Cyclic IMS provides novel, scalable ion mobility
T2z 2 Mixture P : 15 passes .| 50 passes : Mixture : : .
s . SR e g s R e STy o e 0 — - - resolution (50 passes of cIM with resolution ~430
72 cydic Guide 7 Figure 3. (A) Separation of PI(3)P, PI(4)P and PI(5)P mixture with 1 to 15 passes (IMD resolution ~65 to 250 (J/A¢). The « The increased resolution is useful to resolve and
O s J mixture contains three PIP iIsomers and expected to see three peaks but only two iIsomers separated at 15 passes. (B) separate isobaric and isomeric lipids species.

- NS _ == | ' To identify which PIP peaks are co-eluting, individual PIP species of PI(3)P, PI(4)P and PI(5)P standards were infused. . Advanced modes of operation with ion activation
Figure 1. (A) Schematic of the cyclic IMS QTOF PI(3)P in purple and PI(5)P in green didn’t separate from each other. Only PI(4)P in red resolved from the other two owed by ion mobililtj caparation offers new
mst_rumentatlon_. |F contaln_s_, three main regions. The trap_ PIPs at 15 passes. (C) In order to separate PI(3)P and PI(5)P; the PI(4)P ions (highlighted in blue) were discarded, sights ini/o inid struc)t/uraﬁ)characterization
region, the_ cyclic ion m_Ob_”lty deV_|<_39 and_the transter region.  and the co-eluting PI(3)P & PI(4)P ions (highlighted in red) are sliced, stored in the Pre-Array store and transmitted to J P |
(B) Zoom in of the cyclic ion mobility device. the cyclic ion mobility for additional passes.

To download a copy of this poster, Visit www.waters.com/posters ©2020 Waters Corporation



