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Comparison of untargeted versus targeted metabolomics for biomarker discovery in
gestational diabetes mellitus
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[Abstract] Objective: The current study aims to compare the similarities and differences between untargeted and targeted
metabolomics in the detection of biomarkers of gestational diabetes mellitus (GDM ). Methods : Serum samples were collected from 20
patients with GDM and 20 normal pregnant women. Untargeted metabolomics and targeted metabolomics analyses were performed at
the same time to compare the quality control results, metabolite detection and diagnostic efficacy between the two technologies.
Results: The quality control of both techniques was good, and the detection system of untargeted metabolomics was more stable. The
orthogonal -partial least squares-discriminant analysis model showed that the sample distribution trend of targeted metabolomics could
better differentiate patients with GDM. Comparing the types of metabolites detected by the two methods , the untargeted metabolomics
method detected 639, mainly lipids, while the target metabolomics method only detected 268, mainly amino acids and polypeptide
analogues. Citric acid detected by targeted metabolomics had the highest diagnostic efficacy with an area under the curve of 0.983.
Conclusion: Both technologies can screen out biomarkers with certain diagnostic efficiency , untargeted metabolomics covers a wider
range of potential biomarkers, while targeted metabolomics can screen out biomarkers with higher diagnostic efficiency. The two
methods have complementary advantages in screening biomarkers.
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Table1 Comparison of untargeted and targeted metabolomics chromatography-mass spectrometry methods
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Table 2 Baseline information of the study objects

(x+s)

Ei=27n NC £ (n=20) GDM £ (n=20) tfH P
A (%) 29.15 +2.98 29.55 +2.91 -0.430 0.670
ZE S5 () 25.63 £0.72 25.79 + 0.95 -0.598 0.553
BMI(kg/m’) 21.04 + 1.48 20.65 + 1.28 0.897 0.375
ZER (IR 1.45+0.76 1.55+0.83 -0.399 0.692
7R () 0.25 +0.44 0.20 + 0.41 0.370 0.714
W4 (mmHg ) 107.75 +7.39 107.55 + 10.51 0.070 0.945
£ 9% E (mmHg) 67.10 + 8.42 66.95 + 5.58 0.066 0.947
25 i M HE (mmol/L) 438 +0.27 4.50 = 0.51 -0.884 0.382
&5 1 h LA (mmol/L) 7.41 £1.36 9.64 + 1.28 -5.328 <0.001
&5 2 h ML (mmol/L) 6.72 £ 1.37 8.23 +1.37 -3.507 0.001
BRI AT 8 1 (mmol/ L) 491+0.19 4.86 +0.19 0.924 0.362
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Figure 1 Quality control assessment
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Table 3 RSD value of internal standard response of two methods in positive and negative ion modes (%)
¥R RSD POS-1 POS-2 POS-3 NEG-1 NEG-2 NEG-3
AR f QI 2 1 1 1 1 5 1

FL A 13 2 8 6 1 5
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Figure 4 Difference trend and stability of metabolites
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Figure 5 Screening and evaluation of biomarkers
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Table 4 Diagnostic efficacy of biomarkers
Ap i pla =k AUC 95%Cl RIPE (%) TR (%) P

A AR g 2

BRI 1 | 0.855 0.708~0.946 70 90 <0.001

R-3-F3E TR i 0.855 0.708~0.946 85 75 <0.001

L T 0.852 0.705~0.944 95 80 <0.001

ARt it AU AR N R 0.753 0.591~0.875 80 70 0.001

a-FRHEF TR | 0.725 0.561~0.854 80 65 0.007
ORI ES

FriER i 0.983 0.881~1.000 85 100 <0.001

T PRk | 0.867 0.723~0.954 95 80 <0.001

L4 AL RS I K i 0.860 0.714~0.949 85 80 <0.001

JIIEES 9 0.825 0.672~0.927 55 95 <0.001

SRR | 0.783 0.624~0.897 75 90 <0.001
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