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Bruker Scientific, 40 Manning Road, Billerica, MA, USA BioTranstormer: Predicted Metabelite Structures
Annotations were found for metabelites highlighted in boxes
Predictions Mass [Da] Formula AQ  Reaction Enzymes
® Canadine + O 35514197 C20H21NO5 Hydroxylation of heteroalic CYP1A2, CYP2CS, CYP2D
I nt ro u Ct I O n Canadine + O 355.14197 C20H21NOS Aliphatic hydroxylation of ¢ CYP2C19, CYP2D6
w Canadine + O 35514197 C20H21NO5 Hydroxylation of heteroalic CYP1A2
Canadine + O - H: 353.12632 C20H19MNO5 Oxidation of secondary alce CYP1A2, CYP2CS, CYP2C
Canadine + Oz 371.13689 C20H21NO6 Hydroxylation of heteroalic CYP1A2, CYP2CS, CYP2D
Canadine + Oz 371.13689 C20H21NO6 Aliphatic hydroxylation of ¢ CYP2C19, CYP2D6
. . . . . . . . Canadine + O: 37113689 C20H21MNO6 Aromatic hydroxylation of 1 CYP1A2, CYP2CS, CYP2C
Rapid and accurate identification and characterization of drug metabolites play a i Cxnos o ome2 iy o
Canadine + 0; 371.13689 C20H21NOG N-Oxidation of alicyclic tedl CYP1AZ, CYP2C19, CYP2|
Canadine + O; 371.13689 C20H21NOG N-Oxidation of aliphatic ter CYP1AZ, CYP2DE, CYP3A
M I I : | M- I d I M- | d | : I d Canadine + O; 371.13689 C20H21NOG Oxidation of nitrogen in str CYP2CY, CYP3A4
Crltlca ro e In preC In I Ca an C In ICa eve Opment Stages to aSSISt ea Canading + O - CH; 341.12632 C19H19NOS O-Dealkylation CYP1A2, CYP2CY, CYP2C
Canadine + O; 371.13689 C20H21NOG Aliphatic hydroxylation of ¢ CYP2C19, CVP2D6
. . . . . . . . Canadine + Oz 37113689 C20H2TMOG Hydroxylation of heteroalic CYP1A2, CYP2CH, CYP2D
compound structure optimization, screening drug candidates, and finding active
) ) Canadine + O: 37113689 C20H21NOG Hydroxylation of hetercalic CYP1A2
Canadine + O; 371.13689 C20H21NOG Allylic hydroxylation CYP1AZ, CYP2C19, CYP2I
: | I : b I : I h : k D DA d LC : TO F P Canadine + O 355,14197 C20H21NOS Allylic hydroxylation CYP1AZ, CYP2C1S, CYP2I
Or pote n-tl a y -tOXI C m eta O IteS ° n t I S Wor ) a nOn-ta rg ete -tl mS ro Canadine + O 35514197 C20H2TMNO5 Hydroxylation of heteroalic CYP1A2
Canadine + O 355.14197 C20H21NOS Allylic hydroxylation CYP1A2, CYP2C18, CYP2I
. . . . Canadine + O 355.14197 C20H21NOS N-Oxidation of alicyclic tedl CYP1AZ, CYP2C1S, CYP2|
PASEF (the parallel accumulation serial fragmentation) metabolomics workflow 057 OGS N Oden it P2 206 s
Canadine + O 35514197 C20H21NO5 Oxidation of nitrogen in str CYP2CS, CYP3A4
Canadine + O 35514197 C20H21NO5 Hydroxylation of heteroalic CYP1A2, CYP2C8, CYP2D
d -t d -t f' I d h -t H d -t b | '-t F H ’I Canadine + O 355.14197 C20H21NO5 Aliphatic hydroxylation of ¢ CYP2C19, CYP2D6
Wa S CO n U C e O p ro I e a n C a ra C e rl Ze ru g m e a O I eS I g U re . Canadine + O 355.14197 C20H21NOS Aliphatic hydroxylation of ¢ CYP2C19, CYP2D6
v Canadine - CH: 32513141 C19H19NO4 O-Dealkylation CYP1A2, CYP2CS, CYP2C
. efe o . Canadine - CaHs 311.11576 C18H17NO4 O-Dealkylation CYP1A2, CYP2CS, CYP2C
Metabolites were postulated by utilizing BioTransformer [1], a knowledge and S s et e O
) Canadine + O - CH; 341.12632 C19H19NOS Allylic hydroxylation CYP1A2, CYP2B6, CYP2C
. . . . . Canadine + O - CH; 341,12632 C19H19NOS Aliphatic hydroxylation of ¢ CVP2B6, CYP2C18, CYP2I
Canadine + O - CH; 34112632 C18H19MNO5 Hydroxylation of heteroalic CYP1A2, CYP2C9, CYP2D
machine learning based approach to predict small molecule biotransformation
Canadine + O - CH: 34112632 C19H19NO3 Hydroxylation of heteroalic CYP14A2
. . . ofe . Canadine + O - CH; 341,12632 C19H19NOS Allylic hydroxylation CYP1A2, CYP2BE, CYP2C
prOdUCtS Meta bOl I'te S'tru Ctures Were e|UC|dated by In SIIICO fragmentatlon MS/MS Canadine + O - CH; 341,12632 C19H19NO3 N-Oxidation of alicyclic tert CYPTAZ, CYP2C19, CYP2I m/z 356.1493
e ) Canadine + O - CH: 341,12632 C19H19NOS N-Oxidation of aliphatic ter CYP1AZ, CYP2DE, CYP3A
R . R R Canadine + O - CH; 341,12632 C18H19MNO5 Oxidation of nitrogen in str CYP2CS, CYP3A4
Canadine + O - CH; 341,12632 C18H19MNO5 Hydroxylation of heteroalic CYP1A2, CYP2CH, CYP2D
spectral library, comparison of experimental to reference or predicted CCS values
Canadine + O - CH; 31,12632 C18H19NO5 Aromatic hydroxylation of 1 CYP1AZ, CYP2BE, CYP2C v
. . >
using a CCS-Predict Pro. Together, each of these steps forms a fully CCS-enabled
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workflow that utilizes the four-dimensional data to ensure low level drug

metabolites can be annotated Figure 2. Canadine biotransformation and metabolic pathway in human liver microsomes
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Figure 1. In vitro HLM-Drug metabolism by LC-timsTOF Pro PASEF

Methods

A time-series experiment was conducted by spiking pooled human liver
microsomes (HLM, Sigma) and Canadine (TRC) into a pre-incubated NADPH
regeneration system at 37°C; 100 pL of reaction solution at 0, 5, 15, 30, 45, 60, 90
and 120 min was aliquoted; the reactions were stopped by adding cold
acetonitrile; all samples were centrifuged at 12,000 rpm at 4°C for 10 min; the
supernatant was transferred into sample insert vial and 5 yL was injected (n=3) for
each of the two biological replicates. Analysis was performed by LC-trapped ion
mobility (TIMS) using an Elute UHPLC connected to a timsTOF Pro system
(Bruker) with PASEF data acquisition and ESI positive mode. The resulting four-

Results and Discussion

PASEF in timsTOF Pro provides very fast MS/MS acquisition speed at full
sensitivity following ion mobility separation and enables very low abundant
metabolites could be picked up for fragmentation. About 81 transformations of
the predicted Canadine metabolites were listed in Figure 2 based on Cytochrome
P450 Phase | biotransformation metabolism by BioTransformer.

Peak finding of Canadine drug metabolism was performed in MetaboScape with
the T-ReX ® 4D algorithm, which automatically extracts and aligns features based
on mass accuracy, isotope pattern, MS/MS and CCS information for each feature

enabled confident annotation by using SmartFormula, Analyte List, Spectral
Library etc. Based on Canadine metabolic pathway, a “Target List” was generated
to annotate the data which matches well with the Biotransformer annotation (see
Figure 3). The extracted ion chromatogram confirms the O-demethylation
Canadine M1 (m/z 326.1387) and demethylation Canadine M3 (m/z 314.1387),
and the 0,0'-demethyl Canadine metabolite M2 (m/z 328.1543) and oxidated
Canadine M4 (m/z 356.1493) which end two isomers at different retention time.
The extracted ion mobilogram displays different ion mobilities of Canadine and its

dimensional data (m/z, RT, mobility, and MS/MS) was processed using
DataAnalysis 6.1 and MetaboScape 2023 (Bruker), where raw data was
automatically recalibrated for mass and mobility.
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=|lon mobility data provides further confident in metabolite fast profiling and

Figure 3. EIC and EIM of Canadine and its metabolites characterization.

LC-timsTOF for drug metabolism
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