ltirefleké&ni aalyztordoby etu-TOF)
Nove generace Q-TOF B




Princip analyzatoru doby letu-TOF (Time-of-flight)

THE SCIENCE OF WHAT'S POSSIBLE."

= lonty s riznym hodnotami m/z jsou rozdéleny v ¢ase v dusledku rdzné rychlosti,
kterou vykazuji bEhem pohybu letovou trubici urcité drahy

= lonty jsou urychleny napéetovym pulsem do letové trubice (oblast bez pole)
— lonty leti riznou rychlosti v zavislosti na jejich hodnoté m/z
— lonty s vétSi hodnotou m/z se pohybuji pomaleji

Chem. Listy 7714, 113-118 (2020)

= Linearni provedeni hmotnostniho analyzatoru doby letu ”

[+ ) °
= Analyzator doby letu s reflektronem (iontové zrcadlo) I
- L Detector s :Lr(:;fntl;::jecfennckého pole)
o

-— —i Obr. 3. Schéma linearniho analyziatoru TOF. lonty o mensim

| I | | m/z (pii stejném nabojovém ¢isle budou rychlejsi lehéi ionty)
T t]- t;—' t3 dorazi na detektor dfive
m/z
gL 111
Reflectron
Pusher

©2021 Waters Corporation 2



Waters

THE SCIENCE OF WHAT'S POSSIBLE."
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Vyvoj Waters Q-Tof instrumenttl Woaters

THE SCIENCE OF WHAT'S POSSIBLE."

SYNAPT XS
g—

Q-Tof ~
PREMIER ,

rﬁ-,] SYNAPT G2 MS

SELECT SERIES
Q-Tof Ultima Cyclic IMS

©2021 Waters Corporation
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SELECT SERIES MRT Waters

THE SCIENCE OF WHAT'S POSSIBLE."

= SELECT SERIES MRT je nova
generace Q-TOF zalozena na
multireflekéni technologii analyzatoru
doby letu

= Hlavni prednosti
— Rutinni méfeni spravné hodnoty m/z
VvV ppb
—Vysoka rozliSovaci schopnost, bez
ohlednu na rychlost akvizice

—Kvalitni data v MS a MS/MS
— Kompaktni velikosti datovych soubor

©2021 Waters Corporation



Pro¢ multireflekéni analyzator doby letu? Waters
Kazda mfizka~92% >90% celkova
Transmise transmise
(vCetné zaostreni
paprsku)

MRT enables a longer

flight path for the same

(O]
)
©
| .
©
Q
(]
)]

size mass analyzer

RDa SYNAPT
Xevo G2-XS Cyclic IMS MRT



Waters

THE SCIENCE OF WHAT'S POSSIBLE."

SELECT SERIES MRT

GRIDLESS |
MIRROR
DETECTOR
0 PUSHER
Desr XS XSen
STEP[WAVE XS TRANSFER
- 10N GUIDE TRANSFEP REGION REGION  FOCUSING
| . — QUADRUPOLE [y REGION
SAMPLE —§ e : F i
STAGE

BACKING PUMP

GRIDLESS
MIRROR

DETECTOR

PUSHER

GRIDLESS
MIRROR

©2021 Waters Corporation 7

AIR-COOLED TURBOMOLECULAR PUMPS

| perionic
LENS




Waters

THE SCIENCE OF WHAT'S POSSIBLE."
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NS
SELECT SERIES MRT Waters

. _pi"l'klad naméfenYCh dat Iipidljl ] THE SCIENCE OF WHAT'S POSSIBLE,"
Sprvna hodnota m/z

(RMS error 362 ppb)

hlgh maSS reSO|UtI0n revea|S flne Observed Expected mbDa error | ppm error Formula Adduct  Tentative ID
i 758.569824 75856998  -0.16 -0.206 | C42H8ONOSP H PC (34:2
Isotope structure ¢42)
760.585449 760.58563  -0.18 -0.238 | C42H82NO8P H PC (34:1)
. 39
™' Data from mouse kidney ’%j’f‘ﬁ\ PC (34:1) M+*°K 78256958 78256998  -040 | -0511 |C44HSONOSP  H PC (36:4)
\ \ At 20,000 FWHM
‘ . 786.600952 786.60128  -0.33 -0.417 | C44H84NO8P H PC (36:2)
/‘ "\.\/ 788.616577 788.61693  -0.35 -0.448 | C44H86NO8SP H PC (36:1)
\ 798541199 798.54151  -0.31 -0.392 | C42H82NOSP K PC (34:1)
A\
; , \ 806.569824 806.56998  -0.16 -0.193 | C46H8ONOSP H PC (38:6)
/ A
PC (34:2) M+1C / \ 808.585266 808.58563  -0.36 -0.450 | C46H82NO8P H PC (38:5)
. + ! | !
' ) 2/ PC (34:1) M+3°K 810.601135 810.60128  -0.14 -0.179 | C46H84NO8SP H PC (38:4)
isotope fine structure/ | (34:1)
) \ RMS 0.29 0.362

796 5256

:’[ ‘-“
PC (34:2) M+*K  / | \

. Y / \
isotope fine structure  /

\_f\‘ | \\ 828 5153

/

Y
e 798.520076 | \ .
/ reestorrs | 798 558472 —
S a) AN | ™ ~ )
7 JARY /‘ v/ \ /N e I . 125255 705516
———— T T T ’. - T - e - - - T T miz 8125418
708.480 708.500 708.520 708.540 708.560 798.580 708.600 824 5568

756 5515

At 247,000 FWHM susaz

808.5831
840 5728

786 5048 8205256 ’
)

| 804 5518

T Y T T T T Trr T Y T T T T r T T T y miz
750 755 760 765 770 775 780 785 790 795 800 805 810 B15 820 825 830 835 B840 845 850
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Waters

THE SCIENCE OF WHAT'S POSSIBLE."

SELECT SERIES MRT
Nova zobrazovaci platforma MS

DESI XS

©2021 Waters Corporation



Novy DESI XS iontovy zdroj Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Positive ion mode DESI image 2 ion map
20um x and y step, 10 scans per second

Vcetné noveého stolku a sprejeru
Poskytuje 20uM pixel rozliseni
S vylepSenou robustnosti a reprodukovatelnosti

©2021 Waters Corporation 13
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Nové technologie pro DESI XS Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Current Sprayer

Vysoce vykonny sprejer

* VylepSené zaostfeni spreje
poskytujici vétsi citlivost a
rozliseni (25 ym)

* Snadné pousiti plug and play" T 0 New High-Performance Sprayer
pomoci zafixovaného emitoru Vg

100 x 100 pm per pixel

Vyhrivana transferova kapilara

ZvySeni citlivosti

Obé vylepseni dohromady mohou zvysit citlivost >100x
Rychlé DESI zobrazovani | snadngjsSi pouzitelnost | vyssSi robustnost

©2021 Waters Corporation
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Waters

THE SCIENCE OF WHAT'S POSSIBLE."

SELECT SERIES MRT DESI Imaging

A — Striatum

H&E stained brain section and MS image B - Caudate putamen
C — Hippocampus
D — Dorsal raphe nucleus
E — Cerebellum

©2021 Waters Corporation 15



SELECT SERIES MRT DESI Imaging Waters |
Selected mouse brain lipids acquired at 50 um spatial resolution  mesaeweorwurs rossie:

©2021 Waters Corporation 16



RozliSovaci schopnost >200,000 FWHM

100+

0

1.42e8

PC (34:1)

©2021 Waters Corporation

m/z

764

L ResCalc3w1.0

Resolution

Waters

THE SCIENCE OF WHAT'S POSSIBLE."

202,093

100

-

a0 4.

1

1

#oE0d .

awl.o

aw o

Data from Spectrum
Spectrum.raw

Resolution: 202,093

BPI Mass: 760.584717

BPI Intensity: 142400000
Width: 0.00376

50% down mass: 76058294
50% up mass: 760.58671
MNumber of data points: 256

11




Biolokalizace a identifikace Waters

THE SCIENCE OF WHAT'S POSSIBLE."

Full
spectrum

100,

A SO U | || F O Zoom of
786 6008 m/Z 755'820

mmmmm

100,

1725286 828870

m/z 786.4-786.7
(x25 lower intensity then base peak)

786.4833
ﬂ 786.5039
I N\
i l‘ \\
| ‘
} \ f \l A\

fA
0 ".\‘ S f‘l . \ ”T\“ - —x._/"p\_fl . “--i’ . ‘l\
786.400 786.425 786.450 786.475 786.500 786.525 786.550 786.575 786.600 786.625 786.650

Zoom of I s

©2021 Waters Corporation



Biolokalizace a identifikace

THE SCIENCE OF WHAT'S POSSIBLE."

oo Biolokalizace iontu a identifikace na zakladé spravné 786,608
hodnoty m/z a vyhledavani v databazi METLIN.
786.4833
786.5047
786.5405 786.5771 786.5901
7g6144‘10‘ B ‘ ‘76‘36.‘4 ‘ ‘71‘36152‘0‘ - ‘ ‘72‘3 O‘ B ‘ ‘75‘36.‘560‘ T 580 | mmz

13C isotope PE(36:8) [M+Na]*

508 ppb

PC(0-34:0) [M+K]*
254 ppb

PC(36:2) [M+H]*
128 ppb

PE(38:6) [M+K]* PE(36:0) [M+K]* 13C isotope
255 ppb 381 ppb

©2021 Waters Corporation



b

W e

Wafers
High mass resolving power allows improved spatial biolocalisation esaexeoruars rossiese:

848 556213
848 637451
's00 = 848600
: 005:32024) )
848 556458 B
PC (38:4) + K* PS (40:0) + H*
Expected 848.556614 Expected 848.637511
Observed 848.556213 Observed 848.637451
-0.401 mDa -0.06 mDa
_473 ppb R r Delta 81 mDa _71 ppb
i
Y YV R YTy Y Y Y™y

©2021 Waters Corporation




SN

High mass resolving power allows improved spatial Wo’r-rs |
biolocalisation
14 31653 2 3507
B2 —
514 514155
PC (38:2) + H*
PC (37:6) + Na* , 814 687378

T T T T T T LI B A AL L T LA ELE B AL NI B R I T T T T T T T T T T T T T T
§14.400 814.450 814.500 814.350 814.600 814.650 814.700 814.750 814.800

pril21/02 32916 (276.405) Cm (32905:32924)

ARG AR, 814 631592
814.535339
814.514404
814 686707
Unidentified analyt Delt °C isotope of
nigentined analyte _—eta, «— unidentified analyte
173 mDa
L IS H e e e e e B B S R = MiZ
514.400 814.450 814.500 814550 814 600 514 .650 814.700 814.750 514.800

©2021 Waters Corporation



MALDI source, industrial design Waters

THE SCIENCE OF WHAT'S POSSIBLE."

MALDI fitted to TDJF -

©2021 Waters Corporation



SELECT SERIES MRT Waters

THE SCIENCE OF WHAT'S POSSIBLE."

= Nova generace TOF poskytuje:
- rozliSovaci schopnost 200 000 FWHM
— spravnou hodnotu m/z 500 ppb

= Novy DESI XS poskytuje:
— ZvySeni citlivosti
— Nizké rozliseni
— VySSi robustnost

= Kombinace MALDI a DESI poskytuje
maximalni flexibilitu pro zobrazovani

©2021 Waters Corporation



Waters

THE SCIENCE OF WHAT'S POSSIBLE."




