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1.2.3 LC-MS/MS ZFAam o i X 54

1.2.3.1 FEATALFE  —80 °C kA6 B L1 , fif
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Tab.1 Mass spectrum parameters

Parameter Positive Negative
Spray voltage (V) 3 800 -3 000
Capillary temperature ( °C) 320 320
Aux gas heater temperature ( °C) 350 350
Sheath gas flow rate (Arb) 35 35
Aux gas flow rate (Arb) 8 8
S-lens RF level 50 50
Mass range (m/z) 70 -1 050 70 -1 050
Full ms resolution 60 000 60 000
MS/MS resolution 15 000 15 000
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Tab.2 Comparison of general data between the two groups[ n =20, M(IQR) ]

Groups Sample size (n) Age (years) BMI (kg/m?*) Days of amenorrhea ( days)
TPOADb positive 20 30.00 (6.25) 21.90 (1.53) 43.00 (22.75)
TPOAbD negative 20 29.50 (1.00) 21.05 (2.18) 43.00 (9.25)
7 value - -0.273 -1.584 -0.760
P value - 0.799 0.114 0.461
A B
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Fig.1 PCA plot of overall samples and two groups of serum samples
A: PCA diagram of all samples; B: PCA diagram of serum samples of the two groups; QC: QC sample; NC: TPOAb negative group; PC: TPOAb

positive group.
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Fig.2 OPLS-DA score plot of two groups of serum metabolites and the permutation test plot of the OPLS-DA model

A; OPLS-DA score plot of two groups of serum metabolites; B: The permutation test plot of the OPLS-DA model; NC: TPOAb negative group; PC:

TPOAD positive group.
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Fig.3 Volcano plot and clustering heatmap of differential metabolites between two serum groups

A: Volcano plot, where red dots indicate up-regulated metabolites, blue dots represent significantly down-regulated metabolites, and gray dots denote

non-significant metabolites. Each point corresponds to a metabolite, with the horizontal axis displaying log, (FC) values from two comparisons and the ver-

tical axis showing - log,, (P value) ; B: Clustering heatmap, with color gradients from blue to red indicating metabolite expression levels, with red repre-

senting higher abundance and blue signifying lower abundance of the differential metabolites.
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Fig.4 Correlation diagram of differential metabolites between two serum groups
Pearson correlation coefficient was used in correlation analysis to measure the degree of linear correlation between the two metabolites, with red indi-

cating positive correlation and blue indicating negative correlation; the larger the dot, the greater the correlation coefficient between the two variables.
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Fig.5 KEGG bubble chart and KEGG enrichment analysis circular diagram of differential metabolites between two serum groups

A : KEGG bubble chart. The x-axis represents enrichment score, while the y-axis displays the top 20 pathways. Larger bubbles indicate a greater
number of differential metabolites associated with the pathway. Bubble color ranges from blue to red, with a smaller enrichment p-value reflecting higher
statistical significance; B: KEGG enrichment analysis circular diagram. The diagram comprises four concentric circles. Outer circle: displays enriched
classifications; the scale indicates the number of metabolites, with colors denoting different categories. Second circle ; shows the number of metabolites in
the background for each classification along with the P value; longer bars indicate more metabolites, with color intensity (red to blue) indicating P value
magnitude. Third circle:illustrates the proportions of up-regulated (light red) and down-regulated (light blue) metabolites, with specific values provided

below. Inner circle;represents the Richfactor value for each classification, where each grid unit of the background auxiliary line corresponds to 0.2.
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%*3 5 TPO-Ab t8XHZE RHRGHE R R X R £ S
Tab.3 Differential metabolic pathways and corresponding differential metabolites associated with TPO-Ab

Metabolic pathway Hits/Total P value Impact Corresponding differential metabolites
Chcemphosphelpid metabolion vi6 0000 0o  Thophaidhietanolamine; 1-Acytsngycero3-phospho-
choline ; Phosphatidate
Valine, leucine and isoleucine biosynthesis 1/8 0.025  0.000  L-Valine
Sj:vo:ly}:z ::Sp hatidylinositol { GFT) -anchor /15  0.047  0.006  Phosphatidylethanolamine
Glycerolipid metabolism 1/16  0.050  0.012  Phosphatidate
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Pathway impact

6 5 TPO-Ab 1% = R R H a5 8 B b 47 E
Fig.6 Topological analysis diagram of metabolic pathways
related to differential metabolites associated with TPO-Ab

The circles in the figure represent matched metabolic pathways. The
horizontal axis indicates the pathway impact value, with larger circle areas
corresponding to higher impact values. The vertical axis represents the P
value, which is related to the darkness of the circle color, where darker

colors indicate larger P values.
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Exploring the impact of positive TPO-Ab on the serum
metabolic profiles of pregnant women in early

pregnancy based on metabolomics
Li Yun', Liang Chengcheng' , Wang Xiaoyu”, Tong Jiaxin®, Chu Jijun'
('Dept of Gynecology ,The First Affiliated Hospital of Anhui University of Chinese Medicine, Hefei 230031
*The First Clinical Medical College of Anhui University of Chinese Medicine, Hefei 230031)

Abstract Objective  This study employs metabolomics to analyze the characteristic biomarkers and metabolic
pathways in the serum of pregnant women with positive thyroid peroxidase antibodies ( TPOAb) during early preg-
nancy. The objective is to explore the relationship between thyroid dysfunction and maternal-fetal health. Methods
Early-pregnancy women undergoing antenatal check-ups for thyroid function and antibody testing at our hospital
were selected. According to the TPOAD results, participants were categorized into a TPOAb-positive group and a
TPOAb-negative group. The serum metabolic profiles were analyzed using liquid chromatography-tandem mass spec-
trometry ( LC-MS/MS) technology to identify differences between the two groups. The Kyoto Encyclopedia of Genes
and Genomes (KEGG) database was utilized for metabolic pathway enrichment analysis of differential metabolites.
Results A total of 79 significantly different metabolites were identified in the serum of TPOAb-positive pregnant
women compared to the control group, including 20 upregulated and 59 downregulated metabolites. KEGG enrich-
ment analysis indicated that these differential metabolites were mainly involved in 21 key metabolic pathways. A-
mong the metabolites associated with TPOAb, 31 were identified, with 6 showing positive correlation and 25 show-
ing negative correlation. Metabolic pathway enrichment analysis revealed that these differential metabolites were
closely related to Glycerophospholipid metabolism, Valine, leucine and isoleucine biosynthesis, Glycosylphosphati-
dylinositol ( GPT) -anchor biosynthesis, and Glycerolipid metabolism pathways. Conclusion Significant differences
in metabolites and their associated metabolic pathways are identified in the serum of TPOAb-positive pregnant
women during early gestation, indicating that these metabolite alterations are closely linked to thyroid dysfunction
and maternal-fetal health.
Key words thyroid peroxidase antibody; early pregnancy; serum; metabolomics; pregnancy outcome; metabolic
profile
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