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ABSTRACT Results TTE o i €5 e i sl 6 TOCATCOEA TUBCA GR Lo VI G rararions Finally, to shqw the utility of SelexlON® tecr_mol_ogy in .conjunctiop_with chromatographic separation, a
o ' 3A° DR Low short separation method was performed using isocratic LC conditions.
Bile acids are involved in a wide range of biological functions including lipid resorption, immunological Using the SelexlON® device, the bile acid standards were infused individually and as mixtures to 64 TUDCA + TCDCA
functions and metabolic regulation. Through metabolic transformations, isomeric and isobaric variants determine the CoV values of the different isomers. As shown in Figure 3, the species of the two groups —
are generated, which makes the unequivocal identification and quantification of individual chemical were infused and the compensation voltage ramped over a range of -40V to 30V. The total ionogram . TS T e S R e T RS
species difficutt shows the presence of a number of separate peaks. .
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@ ¥IC from Mix Isocratic DMS Off.wiff (sample 2) - St Mix, -MRM (34 transitions): 3_TCDCA [438.2/123.9)
Here, differential ion mobility spectrometry (DMS, SelexlON® Technology) was used as a methodology The LC-DMS-MS analysis were also performed. The addition of DMS to LC separation has several T E e E mE T e s s memmm o mmm o w
for the separation of bile-acid isomers. SelexlON® device is an ion mobility technology which separates advantages: ] e R —— - I =
molecules based on their dipole moment instead of m/z. This separation was used in conjunction with - removal of chemical background for better quantification e TUDCA — TDCA 3B: DR Medium I -\ W P
liguid chromatographic separation (LC-DMS-MS) as well as with direct infusion (DMS-MS). While the - less requirement effort for development of chromatographic separation oy TCDCA —> o S R
combination with chromatographic separation may improve selectivity, the separation power of « there is no requirement for retention time assignment i @ IC from Mix IsoeraticDR Low-wif(sample2)- StMix, MR (3 yasifos): 3 TCDCA (8.2 1239, Gassian smocted
SelexlON® technology is sufficient for a clear separation of isomers, enhancing the selectivity of the  less reliance on compound specific fragments which may be low abundant. 2 e TCDCA
measurement, and also allowing for infusion-based fast quantification without the need for LC o] . EE
separation. NH/\/%ZO TDCA O . GDCA S R A I A A B O P32 5 1 1§ 5 ® o®w o ® % ® & % & & & E el
Gas MonmmmcMassoigg_ma N " oH Figure 3. Tuning of Compensation Voltage by Infusion - Influence of Resolution Gas Settings. o —— e N
Curtain flow™™ - To CHE; Average Mass = 499.7036 Da Monoisotopic Mass = 449.314123 Da Applying the resolution gas parameter (DR) to the SelexlION® separation leads to an increased residence e Time, min
Source Plate MS . ‘e ot o msi0200 T e time of the analytes in the DMS cell, which enhances the resolution of the analyte peaks. In this experiment, @ C o Woxisocratic DR Low wf(sample ) -1, -MRM (34 s 3 TDCA 4982/ 173, Gmsion s
Extension " Ho™ M-HL- - 448.306847 Da the bile acids were directly infused and the Compensation Voltage (CoV, abscissa) was ramped from -40V to - TDCA
R'L SV — +30V. In Fig. 3A, low resolution gas was applied, and the two isomers TUDCA and TCDCA could not be g B
A ~ oV HiC, ] N o separated. A higher resolution gas setting is required (Fig 3B, DR Medium) to separated these isomers. - 168
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. Z I sy = 50030415 0 o , Mo} - 450.9214 Da X rom Mok Tes: DMS Of i (samole 3 - 5 i, MM (34 rrsifore) -GUDCA (462 739 N . Figure 5: An Isocratic LC Method was .Teste.d for Very Fast Separation of Bile Acids. Without
- 1— - EL////;////;////%W%J w D M4 = 442.30647 Da SelexION® technology the two isobaric bile acid TDCA and TCDCA cannot be completely separated from
Gas Inlet N . 1 each other. A confident |Qentlf|cat|on _and accurate q_uan_tltatlon_would be difficult due to the overl_ap of the
e 8 TUDCA He 7 ’ w_ A, GUDCA a = two LC peaks. A se_paraﬂon of these isobaric bile acids is possible by SelexlON® Technology using the
Figure 1. High Selectivity Quantification using SelexlON® Technology on the QTRAP® 6500 LC- W 1: No DMS specific compensation voltages for these compounds.
MS/MS System. The SelexlON® Technology is an easy to install differential mobility separation (DMS) Monoisotopic Mass = 499 296758 Da Monoisotopic Mass = 449.314123 Da
device that can be installed on a QTRAP® 5500 or 6500/6500+ LC-MS/MS system, attaching in front of e~ so0 s o™ A
the curtain plate (Left). Gas draws the ions towards the orifice (Middle) while a Separation Voltage (SV) Ho” e D " - - 448.306847 Da r N UL _
in the form of an asymmetric waveform is applied to the flat plates, which alternates between high field, e S . Y
K(E) and low field, K(0). This moves the charged ion back and forth between plates, an ion will have net Figure 2. Bile acids are derivatives of cholesterol, which carry a short carboxylic acid chain on the oo Dot ) o A st CECH CCOCAGUOCH: 07/ 29
drift base on its high and low field mobility. A separation voltage (SV) is applied as the filtering voltage C17 atom of the cholesterol back bone. A range of modifications can occur on the carboxylic function, - CONCLUSIONS
and the compensation voltage (CoV, a small DC offset between the plates) is applied as the restoring which define the class of the bile acid. Two groups of isobaric bile acids were analyzed by Selex| ON® 1 . SelexION® technology can be used in clinical research studies to separate bile acid isomers by direct
voltage, which can be tuned for the compound of interest. Other co-eluting nearly isobaric species that Technology: 1) Taurocholic acid (left), a conjugate of bile acid and taurine and 2) Glycocholic acid, which is a s GDCA DMS with Specific COVs for infusion, opening up the possibility for a very fast flow injection based quantitative bile acid assay
tune with different compensation voltages will be filtered away (right). conjugate of bile acid with glycine. The isomers within each of the two classes differ only with respect to the - CDCA e the Isobaric Compounds ’ |
location or configuration of a h)_/droxyl group. In the DCA-Varia_nt, the hydroxyl group is I_ocated on the C-12 of " GUDCA ™ . Furthermore, SelexlON® technology, as an orthogonal separation dimension to LC-MS analysis,
Methods the cholesterol sk_eleton, Wh”? " th_e CDCA an(_j the UDCA variants, the hydroxyl group is located on the C-7 - ™ enhances the selectivity and therefore improves the confidence of identification as well as reliable
atom in alpha- or in beta-configuration, respectively. 2o quantitation of the isomers
Sample Preparation: Commercially available bile acid standards were prepared in 1 mM in 10% DMSO e '
as stock solution. Two_ groups of bile acid standards were u_sed:_taurodeoxych_olic acid | (TDC_A), _ N _ Figure 4. On-Column SelexION® Separation of GDCA, GCDA and GUDCA. Without DMS (upper pane),
taurochenodeoxycholic acid (TCDCA), tauroursodeoxyghollc? acid (TUDCA) with mon0|sotop|g mass of Next, LC-DM_S-MS_anaIyS|s was performed_. The addition of DMS to the LC.s_epz.;lratlon has se_veral only LC separation is possible. For all three isomeric compounds, the same transition is used (448.2 -> 73.9)
499.3 Da and formula C26H4506NS_ and.glycodeoxychpllc acid _(GDCA), glycochenodeoxycholic acid advantages: including the remoyal of che_mlcal background for better q_uant_lflcatlon_, less requirement fqr and each of the three entries in the SRM table detect all three isomers. Adding the compound-specific TRADEMARKS/LICENSING
(GCDCA) and glycoursodeoxycholic acid (GUDCA) with monoisotopic mass of 449.3 Da and formula development of chr_o_matographlc separatlon, no requirement for retention time assignment and less reliance Compensation Voltage (lower pane) to the SRM-table of transitions allows only the isomer with the
C,6H4305N. For direct infusion, compounds were prepared in 50% MeOH at 0.1 uM concentration. on compound specific fragments which may be low abundant. corresponding CoV to enter the MS for detection. AB Sciex is doing business as SCIEX.
Liquid Chromatography: For LC separation compounds were prepared in 50% MEOH at 10 nM As show in Figure 4, the same transition was used, but with the addition of DMS, specific isomers can be E\@efgi?aé: tﬁglgg;;;f;?ggtgfigﬁllﬁdwgtrE%Lﬁsééggé%?,gosxﬁsrﬁc:gué(és;é;ﬁﬁ ':;abdeeir:; Lksser;iﬂtclj%rrl?iiense.

concentration was done on a SCIEX ExionLC™ AD HPLC system. . The samples were analyzed on a determined by use of the respective specific compensation voltages.

QTRAP® 6500+ LC-MS/MS system equipped with a SelexlON® device. RUO-MKT-10-7780-A




