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[Abstract] Objective: The current study aims to explore the potential metabolic differences caused by systemic lupus erythematosus
(SLE) and rheumatoid arthritis (RA) , the characteristics of serum metabolic profiles of patients with SLE and RA were analyzed.
Methods: Serum samples were respectively collected from SLE patients, RA patients, and healthy volunteers. Hydrophilic interaction
and ultra-high performance liquid chromatography coupled with quadrupole-time-of-flight mass spectrometry (HILIC UHPLC-Q-TOF
MS) was performed to analyze the full spectrum of these serum samples. The significantly altered metabolites were enriched by
orthogonal partial least squares - discriminant analysis (OPLS-DA)models combined with univariate statistical analysis. The receiver
operating characteristic (ROC) curve was used to evaluate the diagnostic efficacy of the candidate serum metabolite biomarkers. KEGG
pathway enrichment analysis was conducted to uncover the significantly altered pathways in each disease group. Results: The serum
profiles showed remarkable differences among the SLE group, RA group, and the control group. Five significantly altered metabolites,
including 1-palmitoyl-2-hydroxy-sn-glycero-3-phosphoethanolamine , taurine , hexadecanedioic acid, (+-) 12-hydroxyeicosantetraenoic
acid (12 -HETE) and hypoxanthine, were proposed as potential diagnostic biomarkers. Furthermore, 7 KEGG pathways, such as
retrograde endocannabinoid signaling pathway, significantly altered in the SLE group when compared with the control group or RA
group. Conclusion: Untargeted metabolomics study could be used to reveal the discrepancy of serum metabolic profiles among SLE

patients, RA patients, and healthy people. The screened metabolite biomarkers and significantly altered pathways are expected to
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provide novel insights into the diagnosis and treatment of aforementioned diseases.

[Key words] untargeted metabolomics ; systemic lupus erythematosus ; theumatoid arthritis
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Table 1 Demographic and clinical characteristics of patients in the SLE and RA groups
EELD SLE 41 (n=30) RA 2 (n=30) P
wriz () 3 0 —
gz () 27 30
53] (451)) —
8 29 22
5 1 8
T (% 3+ 5) 33.9+10.1 61.9+122 <0.001
IREFEE kg/m?, M(Pss, Pss) ] 23.31(19.03,25.59) 19.27(18.25,23.36) 0.387
W TRE I UL, M(Ps, Prs) ] 16.50(10.73,30.15) 14.35(10.03,27.98) 0.790
RERAIRATEFE R U/L, M(Pas, Prs) ] 18.80(14.70,26.33) 18.20(11.33,22.45) 0.237
HEE P [ mmol/L, M(Pas, Prs) ] 4.34(3.84,4.85) 4.13(3.41,5.22) 0.383
i =& [ mmol/L, M(Pss, Ps) ] 1.41(0.95,2.13) 1.01(0.65,1.31) 0.002
1 % FE NG B (A R FE [ mmol/L, M(Pas, Pis) | 1.08(0.91,1.35) 1.05(0.85,1.34) 0.444
IG5 B N6 2R I R [ mmol /L, M(Pas, Ps) | 2.42(2.08,2.72) 2.52(1.76,3.31) 0.791
23 18 LA [ mmol/L, M(Pas, Pss) | 4.33(3.97,5.64) 5.33(4.60,6.34) 0.032
WLEF[ mol/L, M(Pss, Prs) ] 55.00(44.75,97.00) 46.00(37.00,52.00) 0.007
PRZ A [ mmol/L,M(Pas, Pss) ] 5.95(4.28,10.90) 4.95(4.10,5.88) 0.028
JRIE [ umol/L, M(Pss, Prs) ] 305.50(252.00,434.75) 257.00(229.00,320.25) 0.021
FIEMIE X 10°~/L, M(Pas, Pss) ] 5.35(3.05,7.53) 6.89(5.35,8.55) 0.089
LI (X10N/L, % + 5) 3.61 +0.72 3.91+0.40 0.057

105.67 + 14.21
270.70 + 116.36

BB (0 (%) ] 27(90.00) 14(46.67)
Pt dsDNA HURHERE [ n(%) ] 10(33.33) 0(0.00)
L UL-RNP/Sm BT % [ n (%) ] 9(30.00) 2(6.67)
ZE R F B (%) | 4(13.33) 24(80.00)
BT HRLEAAEARSEUR A PUiRRIYESR (0 (%) 19(63.33) 1(3.33)
Ht Ro-52 PR PR [n(%) ] 12(40.00) 3(10.00)
AMAC3 [mg/mL, M(Pas, Pss) ] 0.69(0.52,0.93) 1.24(1.08,1.40)
AMA C4(mg/mL,x + 5) 0.13 +0.07 0.25 +0.09
G [n(%) ]
BEFRIE JE s 28(93.33) 29(96.67)
2 s 1(3.33) 11(36.67)
TR F S s 21(70.00) 12(40.00)
THNHEZH 1(3.33) 8(26.67)
NE R 22 2% 1y T 7(23.33) 1(3.33)
I Z A 2(6.67) 0(0)
i 7 5 ] 5(16.67) 0(0)
NI 11(36.67) 1(3.33)
PSP S 6(20.00) 10(33.33)
3 i I AT SCHY SRR IR AN 7 SRR AR . AWFR &

I 1A B - 2- 8 K -sm- H - 3- W PR £ Bl ] FiE 2
WU SLE (9 — N AE AU bR &, B2 5 4 M i
Fa B8 — b IR /N5, AT DLSE o 36 A AR A
PHREY S RPN TR S e S AT RE MO T o
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SLE \RA fE75 Bl F A HEA T AR ] 103 A5 45
B, B0 1 X SLE Rl RA B T K 48 5145 T 7E
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1.00203*t[ 1] 1.00178*¢[ 1] 1.0271%¢[ 1]

A:SLE A vs. HC#H , B RIZH0H . R2X (cum)=0.353, R2Y (cum)=0.956, Q2 (cum)=0.893; B: RA #H vs. HC £ , BRI Z 0N : R2X (cum)=0.307,
R2Y (cum)=0.961,(02(cum)=0.881;C:SLE #H vs. RA £, A1 Z BN : R2X (cum)=0.248 , R2Y (cum)=0.877, Q2 (cum)=0.511, £ 7 IRAGIAZ H 1
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Figure 1 OPLS-DA score plots of serum metabolic profiling of the SLE group, RA group and the HC group

%2 SLEA.RAHEMHCAENEEERREY
Table 2 Significantly altered metabolites among the SLE, RA and HC groups

(ANGiEV/E

SLE ZH vs. HC4H

RA ZHvs. HC2H

SLE ZH vs. RAZH

VIP  FC P VIP  FC P VIP  FC P
T fi 1220 0.14 <0001 13.14 0.5 <0001 — — —
IR 1044  0.69  <0.001 956 0.75 <0.001 — — —
VR 519 070  <0.001 591 069 <0.001 — — —
a-filil R 507 071  <0.001 523 0.68 <0.001 — — —
KT TR 433 028 <0001 473 026 <0.001 — — —
2I-(6,9,12)-TFERR 423 065 <0001 438 072 <0001 —— — —
e DU TR O Bt 410 421 059  <0.001 120 0.81 0.008 5.60 0.73 0.018
3-FRHERER 279 045  <0.001 253 054 <0.001 — — —
TR 2 e ] 231 027 <0001 269 022 <0001 — — —
3T A [T e 2.17  0.76 0.014 281 0.80 0.038 — — —
JULEF 1.94 177 0.023 — — — 3.14 186 0.017
L- 52 B 171 1.17 0.006 171 1.17 0010 — — —
I AFAEE-2- 2 3 -sn- T -3-BE PR O BERE 149 177 <0.001 — — — 1.87 150 0.006
a-N-K - L- A BB 149 3.01 <0.001 145 298 <0.001 — — —
AR R 134 087  <0.001 131 092 0.002 — — —
BURH 1.15 224  <0.001 — — — — —
AR 1.04 067 <0.001 — — 201 0.68  <0.001
TR 481  0.89 0.046 451 0.87 0019 — — —
DL-FLi2 — — — 3.65 .11 0.035 3.60 0.84 0.012
RPAYS — — — 240 043 <0001 341 1.77 0.009
(+-)12-HETE — — — 233 1.94 0.002 437 046  <0.001
16-F2SFEAFHE R — — — 1.78 125 0.010 378 0.68  <0.001
Nname , /MH i€ 20-9 , 10-P 4R 1512 — — — 123 118 0.042 138 0.86 0.045
KB NEENS — — — .15 1.27 0012 1.68 072 <0.001
M -9-A it R — — — 1.01  0.68 0.003 — — —
T8 — — — — — — 127 081 <0.001
T R R Tl — — — — — — 672 135 0.020
PREENERZ AT — — — — — — 1.51 073  <0.001
LB SR R — — — — — — 139 0.79 0.001
H A HER — — — — — — 128 056  <0.001
19 BB - L35 LA A R — — — — — — 1.19 070  <0.001
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Figure 2 ROC curve analysis of candidate metabolite biomarkers
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