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INTRODUCTION Table 2: Solid Phase Extraction sample preparation, using the RESULTS

SPEware TouchPro system and Maestro NBE columns.

Steroid profiling Is useful for the identification of

_ _ _ _ _ _ 1. Condition Maestro NBE columns with 200uL methanol, followed by 200uL The SCIEX 6500* system enabled sensitive detection of
potential defects in steroid biosynthesis, since detonized water | | the target analytes. Rapid polarity switching enabled the
abnormal ratios of steroids may be indicative of = = & it i e prepared samples onto Maesiro columns. use of both +ESI and —ESI within the same run.
metabolic deficiencies. ldeally, a single analytical 3. Wash columns with 300uL of 95:5 water:isopropanol. Example chromatograms are shown In Figure 4
method should provide coverage for a broad panel of 4. Dry columns under nitrogen gas for 8 minutes. demonstrating the ability to detect 1 pg/mL Estradiol
steroids. 5. Wash columns with 250uL of hexane. and Aldosterone in neat solvent.

6. Dry columns under nitrogen for 1 minute.
M ralocorticoids 7. Elute analytes with 200uL of 80:20 hexane:ethyl acetate in high-recovery
21 carbons) o PL o autosampler vials. Figure 4. Analysis of steroids in neat solvent at 1 pg/mL on the
&éﬁ:ﬂe 8. Evaporate extracts to dryness under nitrogen. SCIEX 6500* LC-MS/MS system. (a) Estradiol (b) Aldosterone
S o A,dostlmne 9. Reconstitute samples in 25uL MeOH. Then add 50uL deionized water. :Z_(a) Estradiol -1 (b) Aldosterone |
o . Llolpg/ml el ©1 lpgimb L.
/ng —— Qgg = —ii@éﬂ —&5 HPLC Conditions: ” pesk I (=5, 1242 pek (e )-2 4042
. regnencione | &|  © B oo B -y 115808 o) 232+ L6t Dev k=5 541
_. l‘“ﬁ ;; i' é‘ _ ;— A Chromatographic separation was accomplished using . , =
TS, N |8 SR o || rreeneoiso Yo [B| s jYCen ) the Shimadzu Prominence 30AD UHPLC system, witha | :
i . _F—Qﬁg _jﬁé:g 73625 | Phenomenex Kinetex C18 column (150x3.0mm, 2.6um),
N N - at a flow rate of 0.6 mL/min. Mobile phase A consisted
: éﬁdi?b/_ H@§5-? = of water containing 0.2mM NH,F. Mobile phase B -
e B I \ consisted of methanol. An 11-minute gradient allowed
/égﬁﬂ_ _,..Q;y@@__,@fgﬂi e separation of the analytes, with no interference between
- Arcrosiensde ) m”l‘ = E::’\\' —— :‘f)(r)rgel’:?ghF(I:Q(J)LrJ]I;:eerir:;i)e:athH%r;er?:%ﬂree %h Zj?;?:)?;(;/grﬁ’]rg Figure 5. Linear calibration curves for steroids in neat solvent,
i = o of enzymes _ =! _ l from 1 pg/mL to 10 ng/mL. (a) Estradiol, (b) Aldosterone
&be - separation of critical pairs of steroid isomers. e
. — Figure 2. LC-MS/MS analysis of 17 steroids in 11 minute run-time. .| (a) Estradiol
Source: https://en.wikipedia.org/wiki/Steroid#/media/File: Steroidogenesis.svg
It has Dbeen well established that Iliquid = Positive ESI mode I
chromatography-tandem mass spectrometry (LC- e egencor 1 -
MS/MS) provides excellent accuracy, precision and : i
sensitivity for measurements of steroids in biological il s g { ];J\ M/ | ﬂ .
matrices compared to traditional techniques such as e — _ o
immunoassays, which may suffer from cross- = Negative ESI mode
re activity. (b) Aldosterone
However, the analysis of individual steroids by LC- )\
MS/MS are typically accomplished under a wide B SR T —— S
range of optimized conditions (positive versus Figure 3. Baseline chromatographic separation was achieved for the
negative Ionization, optimized mobile phase critical pairs of steroid isomers, including (a) 11-Deoxycorticosterone
compositions, etc), which vary from analyte to and 17-OH-Progesterone, and (b) 21-Deoxycortisol (21-DOC), B R T T T TR T

analyte, making it challenging to simultaneously Corticosterone, and 11-Deoxycortisol (11-DOC)

measure a broad panel of steroids. The goal of this To evaluate the multi-steroid method, several serum

work was to develop a sensitive method, employing 1 (a) |} j1-Deoxycarticosterone samples were analyzed. Shown below in Figure 6 are
rapid polarity switching, enabling the simultaneous T{ representative chror_n_atog_rams for selected analytes
measurement of a broad panel of steroids. Lo 7.0 Progesterone detected and quantified in the serum samples. Our
: preliminary results demonstrate that the method Is
Table 1: Panel of steroids for analysis by LC-MS/MS o] appropriate for quantifying steroids at the required
Aldosterone 11-Deoxycorticosterone  Pregnenolone R k IIIIIIIIII levels.
Androstenedione DHEA Pregnenolone Sulfate o Figure 4. Chromatograms showing several steroids that were
. A MS/MS Conditions: detected and quantified in a male serum sample.
corticosterone PHEAS 17-OR-Progesterane (a) Dihydrotestosterone, (b) Progesterone, (c) Testosterone, (d)
Cortisol 5a-DHT Progesterone MS/MS detection was accomplished using the SCIEX Cortisol, (e) Androstenedione.
11-Deoxycortisol Estradiol Testosterone Triple Quad™ 6500* system equipped with lonDrive™ B sy i) et S W e W
21-Deoxycortiso 17-OH-Pregnenclone Turbo V source and pperated_ m_electrospray lonization wl “ i
mode. Multiple Reaction Monitoring (MRM) mode was
employed, with 2 MRM transitions monitored per analyte.
MATERIALS AND METHODS y P Y
_ _ _ _ Table 3. MRM parameters for panel of 17 steroids
Calibration standards were prepared in steroid-free o o e e w oo
et i1ime
Serum frOm GOIden WeSt BlOIO IC8.|S USII’] StOCk 331.2 97 7.9 11-Deoxycorticosterone 1 60 10 26 12
. . g g . 331.2 109 7.9 11-Deoxzcor:icos:erone 2 60 10 29 12 e R e e
solutions obtained from Cerilliant Corporation 471 97 6.8 11-Deoxycortisol 1 60 10 30 12
(Round Rock, Texas). Table 1 lists the analytes Hen oma ax Donmemeimes o CONCLUSIONS
considered in the steroid panel. Deuterated analogs Mol o Lo e e S
- | | OH-Progesterone We developed a sensitive method for the detection of a
were used as Internal standards for 14 of the 17 i 7 o oo o0 B as |
analytes. 3471 1211 618 2lDeoxycortisol 0 10 3 10 panel of steroids in serum. The method employs rapid
911 25 85 SuDimartssosterons s 1w n 2 polarity switching, enabling the analysis of steroids in
Sample Preparation: 1 e S 2 Dlhydrotestosterone 2 - " - o noth +ESI and —ESI modes within the same run. The
287.1 97 7.68 Androstenedione 2 50 10 28 12 I 1H1 " +
iy androstenedion o 0 3w use of the highly sensitive SCIEX Triple Quad 6500
Samples were prepared using 1 oL 6.8 Corticosterone 2 00 10D system enabled the measurement of analytes at
narrow-bore extraction (NBE) @9 52 Cortsol s 0L 2 concentrations <1 pg/mL, for selected steroids.
. 271.2 213 8.2 DHEA 2 50 10 23 12
SPE Cartrldges from SPEware , 271.2 91.1 5.8 DHEAS 2 70 10 65 10 TRADEMARKS/L|CENS|NG
Corporation (Baldwm Park, CA), ey 271.2 253 5.8 DHEASSl 70 10 20 14
. i I 299.1 281 8.9 Pregnenolone 8 70 10 21 14
and using the CEREX TouchPro ’l'“j;‘..g_';'.""'l 299.1 159 8.9 Pregnenolone 11 70 10 30 8 . . .
¢ The TouchP ¢ j 2991 1591 7.92 Pregnenolone Sulfate 3 45 10 28 8 For Research Use Only. Not for use in diagnhostic procedures.
System. € 10uchrro  system et et regnenolone Sulfate 4 ® ” ” - The trademarks mentioned herein are the property of AB Sciex
nabled computer-controlled | - - -
€ ~ o 865 Progesterone 2 o0 10 28 12 Pte. Ltd. or their respective owners.
positive pressure SPE and 2881 o7 8.05 Testosterone 2 60 10 30 12 AB SCIEX™ is being used under license.
" " 271 145 7.97 Estradiol 1 -40 -10 -51 -16
Sample ] evaporatlon’ ensurlng 271 143 7.97 Estradiol 2 -40 -10 -69 -16
reproducibility from run to run. 3592 189 4.4 Aldosterone 1 55 o 27 2 © 2015 AB SCIEX.

359.2 331.1 4.4 Aldosterone 2 -55 -10 -23 -20



