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A novel endogenous retention-index for minimizing retention-time

variations in metabolomic analysis

Chen Qinsheng!, Zhang Chenhan', Song Peidong', Tang Huiru!

(1. Human phenome Institute, Fudan University, Shanghai 201203, China)
Abstract: A method for detecting steroid metabolites in systemic lupus erythematosus (SLE)
patients using ultra-high-performance liquid chromatography-mass spectrometry (UHPLC-MS)
was described. Each type of steroid was converted into the corresponding picolinoyl derivative
using a mixed anhydride method with picolinic acid and 2-methyl-6-nitrobenzoic anhydride. The
derivatization process proceeded smoothly, yielding the respective picolinoyl derivatives. Positive
ion electrospray ionization mass spectra of the picolinoyl derivatives exhibited [M + HJ+ as the
base peak. Compared to the underivatized molecules, the picolinoyl derivatives provided 5-10
times higher ESI response in positive LC-ESI-MS-selected reaction monitoring (MRM). Utilizing
picolinoyl esters, solid-phase extraction, and deuterium-labeled internal standards enabled the
simultaneous quantification of these steroids in human saliva by LC-ESI-MS-MRM.
Keywords : steroid; metabolomics; Ultrahigh-performance liquid-chromatography mass

spectrometry;
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(1) LC-ESI-MS-MRM R i {45 Agilent Eclipse Plus-C18 &34+ (100 mm*2.1 mm i.d.,
1.8 um). Shimadzu UPLC 55 6500+. &4 0.1% FA (17K ACN - {E RSB R A 5 B,
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Time min A B flow rate ml/min
0.00 60.00 % 40.00 % 0.5

1.00 60.00 % 40.00 % 0.5

3.00 20.00 % 45.00 % 0.5

6.00 40.00 % 60.00% 0.5

8.00 10.00 % 90.00 % 0.5

9.00 2.00%  98.00 % 0.65

12.00 0.00 %  100.00% 0.65

14.00 0.00%  100.00% 0.65

Ji I R EAE 2N MRM



3 £R5T®
3.1 SERER

#z2

Bk

RERIER

CUR:

40

CAD:

IS:

TEM:

GSI:

GS2:

DP

EP

CXP

CUR:

CAD:

IS:

Medium

5500

550

55

60

100

10

10

40

Medium

5500

PRI A 2R e PR AL ARG A8 R A SR WA M IR S, O S i R A LL R

*
A 15 fig 15 s 1.5+ i £ 151 * g * 5000 —
— s s : =
g L 5 = z g . S e
%’10- & 310 " §1.0- o 7 104 ” s 15 i = 3000 =,
g 8 . 2 < . 8 -~ 3
8 & . 73 u = ]
@ 8 o 5 T 2 10 —=E- 9 2000 o
o =} . 3 - X3 = . nb
2 54 £54 Eo0s{ % S 54 oo ﬁ' g v 2 2 1
H . ] a = & . LT ] ] i - 5 gt eyl
- i : 3 g, =R 4 A .—;'!j L 3§ s0q M S Adge] e
."’- - @ =
0- - (i 0.04— : ] ol . 8 ol - 01— r
Healthy SLE Healthy SLE Healthy SLE Healthy SLE Healthy SLE Healthy SLE
B e 0200 ... So4q 10 22 2.0+ - 20 -
g — _ o . g = s —/ 5 —
3209 - So15d . S 0.3 2% 2154 ¢ 31 .
e = 5 . 2 o Q6 . 2 2
o 1.5 c ° 8 L 5 ©1 . S 9
g 2 Soto| F o J. g =+ § 1.0 £10 "
S 1.0 £ g o @ 44 . 3 o
by Q 5 S0 . 2 . o . . £ >
o .y - . o s .. - »* o . >
e G 0 0.054 . FRRE ? .l T 0.5-] 55
L A R
1] "un sdee, L] =
o.o-—.—i 0.00- Zool— : 0% 0.0- = 0
Healthy SLE Healthy SLE X Healthy SLE Healthy SLE Healthy SLE o Healthy SLE
c ’ ’
4 5 = = ik = _
=150 ns £ 80~ ns = 250+ ik = 200 [ | =100~ 2 1.
E 1 5 L < — £ - £ — 3 —
s £ god - S 200 . S . S 804 . 2 =
s . > 60 H g 150 o} ° LL
% 100 K - I 2 . 3 £ 1 -
_g ne 2 oo % 150+ =t % o 60 ;f .
L o - [ ot} ° .
g . 540 o, 3 S 100- 2 2] - E. S 40- 3 gE il
X 504 . o L=~ T - ¥, R ey 3 = - S os —3\:— amnn
2 _*_ - - 204 . ° & upu 2 50 . 5 o = =
3, ., "L > T 504 egme T b o 20 b .
- . T 2 . 2 o z PP e T b
: & ; ; : d N
s 0 T T % 0 T T 5 0 T T g o= — T Io t T g 0 T T
Healthy SLE &  Healthy SLE Healthy SLE Healthy SLE N  Healthy SLE ™ Healthy SLE

B
&

&1

BEASREGMAOBDOREEE MR S XERER



RENE A ORI 28 8 1k 2L BETR M A8 I 2 b SIS T AU

S CHR:

[1]Zhang, F., Zhang, B., Ding, H., Li, X., Wang, X., Zhang, X., Liu, Q., Feng, Q., Han,
M., Chen, L., Qi, L., Yang, D., Li, X., Zhu, X., Zhao, Q., Qiu, J., Zhu, Z., Tang,
H., Shen, N., Wang, H., Wei, B., The Oxysterol Receptor EBI2 Links Innate and Ad
aptive Immunity to Limit IFN Response and Systemic Lupus Erythematosus. Adv. Sci.

2023, 10, 2207108. https://doi.org/10.1002/advs.202207108



