Dechberouci vysoke rozliseni
v hmotnostni spektrometrii

p1aqoab

Lukas Placek




Hmotnostni spektrum

PUMPA AUTOSAMPLER

praqolab

KOLONA

4°]
—
| N
Q
e
=

DETEKTOR

m/z

R —rozliseni



Moderni HRMS
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Kvantitativni HRMS
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Identifikace latek
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» pfesna hmota a popis
fragmentl nejsou jediné
nastroje

» pfesna hmota vede k
elementarnimu slozeni

* velmi vysokeé rozliSeni
znacné pomuze ke
zpfesneni elementarniho
slozeni

\_
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Trendy ve farmacii
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IRMS: Isotope-ratio Mass Spectrometry

Periodic Table of Elements f ::_ 12 13
1 C Carbon 6 18 §;: ‘
H, :/"325312;:”07 13 14 15 16 17  He 3
alence: FNE
Li B B|C|N|(O|F|N o
a2 Electron configuration: 2-4 2 = :j"
S 3 4 5 6 7 3 9 10 11 12 [FRUECH{NENRSSFCHEAT i
K As L
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General NMR Mass  Coloration
Isotope % Mass Isotope % Mass Isotope % Mass A 100 - plants plants .

o Ca Cq

12 989 12
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‘ M4 0 14.003241
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Classic isotope-ratio MS (CO,, N,, O,,...) Thermo Scientific Orbitrap™ MS
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Exploring the Potential of Electrospray-Orbitrap for Stable Isotope
Analysis Using Nitrate as a Model
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miz Isotopologue Abundance

MO 96.9596 1H328§1650), 9408592
M+1 97.9590 1H33§160, 7427
97.9638 1H28Y70160, 1433

M+2 98.9554 1H¥4§150, 42084
98.9638 THZGHRQ 150 7632
H 180, 63
H 100, 59
1H328 1602 9
1H 95160, 145
1H34818Q 150, 333
1H325 770,160, 44
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Proteomika

eee GTGCATCTGACTCCTGAGGAGAAG
eee CACGTAGACTGAGGACTCCTCTTC
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Lidsky proteom
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nemocny

Hledani biomarkeru (jehlicky v kupce sena)
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750 000 latek za 120 min
= cca 100 latek za sekundu

Potreba 1x full scan HRMS
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DDA vs. DIA
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Orbitrap Astral °
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Orbitrap Astral °

Orbitrap
Full Scan
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Orbitrap Astral ° H

5 ion packets

simultaneously processed in parallel
with dynamic ion modulation
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Thermo Scientific™

Thermo Scientific™ Thermo Scientific™ Thermo Scientific™ Thermo Scientific™ Proteome Discoverer™
AccelerOme™ Vanquish™ Neo MPAC Neo FAIMS Pro Orbitrap software
Automated UHPLC system columns Duo interface Astral MS powered by Ardia™
sample preparation Chromatography Separation Gas phase separation Data acquisition Data processing

i

FAIMS Pro Duo

The next generation proteomics workflow

An end-to-end solution for proteomics
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