METABOLOMICS INFRASTRUCTURE LINZ

Bernd Reichl
Feb 11t 2020

JXU

JOHANNES KEPLER
UNIVERSITAT LINZ

**ox

iy

* *

Ak
EUROPAISCHE

Osterreich-Tschechische Republik

Europaischer Fonds fur regionale Entwicklung

)

-_—

)_(

* 4 K

Institute of
Analytical Chemistry




Metabolomics laboratory

Dedicated metabolomics sample preparation lab
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Agilent 6560 IM-QToF

Installation: March 2018
4 ! [

1st tra‘ining: April 2018
2nd tr ;‘ini.ng: January 2019

IM user meeting (Agi_le:nt): 'IVIaTCﬁ"2019

~ NextIM user meeting (Agilent): Feb 2020
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Figure 3. Schematic of the Agilent IM-QTOF instrument. The ion mobility spectrometer is coupled to a
quadrupole time-of-flight mass spectrometer using a hexapole ion guide.



Data storage and processing
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IM-QToF applications

Lipidomics (Bernd Reichl)
Establishing lipidomics workflow

ESI optimization (DoE)
} Repeatability of CCS determination
Metabolomics (Thomas Bogl)
Establishing metabolomics workflow
Pharmaceutical drugs (Armin Guntner)
.CCS values as predictors for blood brain barrier permeation

Plant metabolomics (Franz Mlynek)

CCS values as measure to assign drug metabolites to parent drugs
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Lipidomics workflow
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Establishment of in house lipid database
&=

File View PCDL Configuration Links Help
%Find Compounds ] .j.j @lﬂ%l & 151 @

Compounds Import

Compounds search criteria Must also contain lon search mode Tolerances

Include neutrals Mass: @® ppm O mDa
Include anions RT: min
Include cations Rl: 10.00

Must not contain

(@) Search only visible columns () Search all columns [ With spectra  [] With CCS
< MName ’ ‘ Formula ’ ‘ Mass ’ < RE—T—.IEI_;ED” , CCS Count .
TG(55:8) C59H3806 902.73634 23533 1 PCDL — Eersonal Qompound Database and lerary
TG(56:7) C55H10006 504.75199 23718 1
TG(56:6) C59H10206 506.76764 23.886 1 . .
o659 cobos s ks 1 Based on Lipid MAPS database and data from
TG(56:4) C55H10606 510.798594 242 1 . .
a6 conoms  somum  mm ; human and animal tissue extracts
TG(56:2) C59H11006 514.83024 241 1
TG(54:7) C57HS606 376.72069 2343 1 . .
T66548) chos  omrEw  ze : 218 lipid compounds
TG(54-5) CE7H10006 830.75199 23745 2
TG(54:4) C57H10206 882 76764 23.957 1
TG(54:3) C57H10406 88478329 24154 1 d G L (MAG, DAG, TAG)
TG(54:2) C57H10606 886.75854 24 342 1
TG(54:1) C57H10806 388.81459 1 °
TG(54:0) C57H11006 850.83024 0 GP (PC’ PE’ PG’ Pl’ PS’ PA’ LPC’ LPE)
TG(52:5) C55H3606 852 72069 235 1
TG(52:4) C55H5806 85473634 237 1 hd S P (S M y Ce r)
TG(52:3) C55H10006 856.75159 23.501 1
TG(52:2) C55H10206 858 76764 24.109 2
TG(52:1) C55H10406 860.78329 23475 1
TG(52:0) C55H10606 862.75854 0
TG(50:4) C53H5406 826.70504 2342 1
TG(50:3) C53H9606 82872065 23625 2
TG(50:2) C53H5806 830.73634 24432 2
TG(50:1) C53H10006 83275199 24058 1
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Lipidomics PCDL

218 lipids in total
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Figure 15: Overview on lipid classes and numbers of individual lipid species included in the final PCDL. The bars
show numbers of lipid species per lipid class and the ratio of compounds attributed with RTs (dark grey) and
compounds without RTs (bright grey). The lipid classes with highest total numbers of individual compounds are TG

(46 species), PC (39 species) and PE (23 species). The total number of lipid species covered in the final PCDL was

J ! U 218.



Repeatability of CCS determination .,

Table 19: Mean CCS values and relative standard deviations (RSDs) of eight investigated deuterated lipid standards
- in a mixed standard (methanol matrix) and in a pooled animal tissue matrix. CCS values and RSDs were calculated
for all analysed samples (methanol matrix and pooled animal tissue matrix, n=24), for methanol matrix (n=12), and
for pooled animal tissue matrix (n=12). CCS values from the CCS compendium are added showing good

reproducibility (* n.g. = not available).

All samples methanol matrix animal tissue matrix CCS compendium

mean CCS RSD fmean CCS RSD jj mean CCS RSD

(A?) (%) (A% (%) I (A?) (%) § CCS (A?)
dPC 285.90 0.13 §285.70 0.11 286.09 0.11 285.4
dLPC 234.61 0.12 §234.68 0.12 §§ 234.54 0.12 235.0
dPE 273.20 0.12 §273.38 0.10 j§§ 273.02 0.11 273.5
dLPE 218.44 0.13 §218.45 0.13 j§ 218.44 0.13 217.8
dSM 288.02 0.12 §287.88 0.11 288.17 0.12 287.8
dCer 253.66 0.15 ) 253.89 0.11 253.42 0.11 n.a.
diG 311.86 0.11 §312.02 0.10 §§ 311.70 0.11 n.a.
dDG 257.31 0.11 §257.33 0.12 j§ 257.28 0.11 258.0
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' Differences < 0.19%

JXU



Repeatability of CCS determination _

Table 19: Mean CCS values and relative standard deviations (RSDs) of eight investigated deuterated lipid standards
- in a mixed standard (methanol matrix) and in a pooled animal tissue matrix. CCS values and RSDs were calculated
for all analysed samples (methanol matrix and pooled animal tissue matrix, n=24), for methanol matrix (n=12), and
for pooled animal tissue matrix (n=12). CCS values from the CCS compendium are added showing good

reproducibility (* n.g. = not available).

All samples methanol matrix animal tissue matrix CCS compendium
mean CCS fRSD mean CCS RSD mean CCS RSD
(A?) (%) (A% (%) (A (%) § CCS (A?)
285.90 0.13 285.70 0.11 286.09 0.11 285.4
234.61 0.12 23468 0.12  234.54 0.12 235.0
273.20 0.12 273.38 0.10  273.02 0.11 273.5
218.44 0.13 21845 0.13 218.44 0.13 217.8
288.02 0.12 287.88 0.11 288.17 0.12 287.8
253.66 0.15 253.89 0.11 253.42 0.11 n.a.

311.86 0.11 312.02 0.10  311.70 0.11 n.a.
257.31 0.11 257.33 0.12  257.28 0.11 258.0
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' Differences < 0.29%
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